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EXECUTIVE SUMMARY

This report presents the results of site analysis for the Umatilla Satellite and Release Sites
Project. The purpose of this project is to provide engineering services for the siting and
conceptual design of satellite and release facilities for the Umatilla Basin hatchery program.
The Umatilla Basin hatchery program consists of artificial production facilities for salmon and
steelhead to enhance production In the Umatilla River as defined in the Umatilla master plan

proved in 1989 by the Northwest Power Planning Council. Facilities identified in the master
plan include adult salmon broodstock holding and spawning facilities, facilities for recovery,
acclimation, and/or extended rearing of salmon juveniles, and development of river sites for
release of hatchery salmon and steel head.

The historic and current distribution of fall chinook, summer chinook, and coho salmon and
steelhead trout was summarized for the Umatilla River basin. Current and future production
and release obg' ectives were reviewed. Twenty seven sites were evaluated for the potential
development of facilities. Engineering and environmental attributes of the sites were evaluated
and compared to facility requirements for water and space. Site screening was conducted to
identify the sites with the most potential for facility development. Alternative sites were
selected for conceptual design of each facility type. A proposed program for adult holding
facilities, final rearing/acclimation, and direct release facilities was devel oped.




INTRODUCTION

This report presents the results of site analysis for the Umatilla Setellite and Release Sites Project
The purPose of this project is to provide engineering services for the siting and conceptual design
of satellite and release facilities for the Umatilla Basin hatchery program. This work was
conducted as part of the contract between Bonneville Power Administration (BPA) and James M.

Montgomery, Consulting Engineers, Inc. MM).

The Umatilla Basin hatchery program consists of artificial production facilities for salmon and
steelhead to enhance production in the Umatilla River as defined in the Umatilla master plan

proved in 1989 by the Northwest Power Planning council. Facilities identified in the master
plan include adult salmon broodstock holding and spawning facilities, facilities for recovery,
acclimation, and/or extended rearing of salmon juveniles, and development of river sites for release
of hatchery salmon and steelhead.

Preliminary planning for the Umatilla component of sprin%chinook incubation and rearing facilities
identified in the draft master Plan for the Northeast Oregon Hatchery Project (NEOH) was
subsequently identified as an additional objective of this project. Site analysis for these facilities
was taken to a point necessary for environmental analysis purposes. However, final conceptual
design of these facilities will be conducted as part of the NEOH project.
This report presents the production goals for the Umatilla Basin, discusses the bioengineering
criteria for various facility types, reviews available data on surface water and groundwater
availability and quality, reviews existing production facilities and their potential for expansion, and
documents the site/facility screening process carried out to arrive at a proposed program to be
carried forward into conceptual design. The report contains the following sections:

Introduction

Current and Historic Distribution of Species

Production and Release Objectives

Fish Propagation Criteria

Water and Space Reguirements

Surface Water and Groundwater Availability and Quality

Review of Existing Facilities and Assessment of Expansion Capabilities

Site Evaluation and Screening

Program Development

Literaturecited

Appendix A - Site Data Sheets.
The majority of the information contained in this report was developed with the assistance of, and
review by, the Umatilla River Technical Work Group (TWG), which is comprised of

representatives from BPA, Oregon Department of Fish and Wildlife (ODF&W), and the
Confederated Tribes of the UmatillaIndian Reservation (CTUIR).




CURRENT AND HISTORIC DISTRIBUTION OF SPECIES

The following information on the current and historic distribution of saimon and steelhead in the
Umatilla Basin has been obtained from the Umatilla River Subbasin Salmon and Steel head
Prolc:i_uctlori Plan (CTUIR and ODF&W 1990). The major spawning and rearing areas are shown
on Figure 1.

SPRING CHINOOK

Although once abundant in the Umatilla Basin, the original stocks of this species were extirpated
due to passage blocks, flow diversions from the mainstem Umatilla, degradation of headwater
habitat and mortalities at mainstem Columbia River Dams. An estimated 1,549 acres (54 stream
miles) of spring chinook spawning and rearing habitat exists in the Umatilla Basin including
Meacham Creek to the forks, the upper mainstem Umatilla from the Meacham Creek confluence to
the North and South forks, and the Umatilla River North and South forks (Figure 1). Return goals
for spring chinook salmon are 11,000 adults to the mouth of the river.

FALL CHINOOK

Original stocks of this species have also been extirpated in the Umatilla River. An estimated 5,562
acres (100 stream miles) of fall chinook spawning and rearing exists in the Umatilla Subbasin
(Fi 3ure 1). Potential spawning and rearing areas include the mainstem Umatilla River to the North
and South forks and Meacham Creek to the North Fork. An estimated 85 percent of the fall
chinook spawning gravel in the mainstem Umatilla is above the city of Pendleton from about RM
55 to RM 88. Return goals for fall chinook salmon are 21,000 adults to the mouth of the river.

STEELHEAD

The Umatilla River once produced large runs of summer steelhead that supported productive tribal
and non-tribal fisheries. Current returns to the mouth of the river have been conservatively
estimated at 2,600 - a fraction of the historical run. An estimated 4,104 acres (314 stream miles) of
summer steelhead spawning and rearing habitat exists in the basin. Spawning and rearing areas
include Meacham Creek, North Fork Umatilla River, South Fork Umatilla River, upper mainstem
Umatilla River, Squaw and Birch Creeks, and other small tributary creeks (Figure 1). Return
goals for steelhead are 9,670 adults to the mouth of theriver.

COHO SALMON

Origina stocks of this species have also been extirpated in the Umatilla River. Under terms of the

ited States vs Oregon agreement, 1 million coho smolts arc released within the Umatilla Basin.
Habitat carrying capacity is unknown. Existing distribution includes the Umatilla River mainstem
from approximately RM 35 to the North and South Forks confluence (Figure 1_?. In addition,
potential spawning and rearing areas include the Umatilla mainstem from Three Mile Dam to RM
3;15 and Meacham Creek to the North Fork. Return goals for coho are 6,000 adults to the mouth of
theriver.
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PRODUCTION AND RELEASE OBJECTIVES
CURRENT PRODUCTION

Currently, spring chinook, fall chinook, summer steelhead, and coho salmon are released into the
Umatilla Basin. Fish for release in the Umatilla Basin are reared at the Irrigon, Umatilla,
Bonneville, Cascade, and Carson hatcheries. Production timetables for those production segments
occuning within the basin are presented in Figure 2.

Based on species and size, production scenarios are summarized for 11 separate groups of fishin
Tables 1 (spring chinook) and 2 (fall chinook, steelhead, and coho). Within each group of fish,
there may be several subgroups reared under different conditions (pure oxygen vs. conventional
rearing) or for evaluation of ditferent release strategies.

ADDITIONAL PRODUCTION AND FACILITY NEEDS

An additional production of 589,000 spring chinook at 10/1b is identified in the NEOH project
Draft Master Plan for the Umatilla Basin. Adult holding, incubation, rearing, and
release/acclimation sites needed for this production were evaluated in the site screening process for
this project. Preliminary conceptual design of these facilities is included in IMM (1992). Final
conceptual design will be conducted as part of the NEOH project.

The fall chinook for the basin are incubated and reared at the Umatilla, Irrigon and Bonneville
hatcheries. Additional facilities for adult holding for the fall chinook will be needed as increaasing

numbers of adults start to return to the Umatilla Basin. Identification of a preferred site for the fall
chinook adult holding facility was a primary objective for this project.

POLICY ISSUES

A broad range of policy issues may influence the development and implementation of the fisheries
program for the Umatilla Basin. These include:

1) Direct release vs acclimation,
2) Out-basin rearing of fry and fingerlings,
3) Impact of other fish released in the basin, and

4) Impact on other fish in the basin.




FIGURE 2
FRESHWATER LIFE CYCLE OF SALMON AND STEELHEAD IN THE UMATILLA BASIN
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Table 1

Current and Plumed Production in the Umatilla Basin

for Spring Chinook

Species Number Of Broodrtock Smolts Release Release Sites Acclimation Sites Comments
Adults Source Needed Date
Needed
CHS 450 (1994) Umatilla River | Need rearing A trap and haul program is used for smoks and
;’6152% ((1995) (1, 000-2)000 facility U ‘ .a}'x?
Group 1 | NEOH ) 589,000 @ 10M 400,000 for 30 days In-Basin F Needs: Spa
requirement) Adult and Spawning
Direct Release and Acclimation Sites
In/Out Basin Facility Needs: (for NBOH
component)
Incubation and Rearing
CHS Included Above igon: In-Basin F Needs:
Umatilla/frrigon: acility .
Group 1 1,080,000 @ Spring Umstilia mainstern | Additional sites desirable
15M tributaries
Group 3 Umatilla mainstem Additional sites desirable
210,000 @ 5/# lT,ﬂ:imm
CHS Included Above Carson: Spring i’gﬂ Umatilia mainstem None In-Basin Facility Needs:
Group 4 %0%)00@ 18- tributaries Direct Release S |
CHS Included Above Bomneville: h—Buu;anclhxy Needs:
one
Group § 200,000 @ 10M# |Spring Meacham Croek near Bonifer
Bonifer 100,000 for 30 days
Group 6 150,00 @ 12/ |Fall Bonifer
Me.dmm Creek near 75,000 for 30 days




TABLE 2

Current and Planned Proc}ncﬂon in the Umatilla Basin
or
Fall chinook, Steelhead, and Coho

Species | Number of Broodstock Smolts Release Release Sites Acclimation Sites Comments
Adults Source Needed Date
Needed
CHF 5,542 (tonal Bomy/Priest Unatilla/ A trap snd haul program is used for smoks and
Group 7 Spring Upper Umatillamainstem | Additional sites desirable
None currendy | 5,940,000 @ In-Basin Pacility Needs:
collected in basin | 60/# Spawning
Direct Sites
Need holding
Facility
CHF Included Above | Same as Above | Bonneville: In-Basin Nleuy' ity Needs:
one
Group 8 910,000 @ 90/1b i Umatilla maingiesnicsr ‘Minthom (Apr 15-May 20)
P Spring 455,000 for 30 days
Group 9 150,000 @ 12/1b | Fall Umatilla mainstem near M'mhom(Sg-Oa!))
P Minthom 75,000 for 30 days
STSu 212 (total Umatilla River | Umatilla/ In-Bagin Pacility Needs:
(1,000-2,000 Trrigon: A small amount of additional aduk holding
Group currently) Spring Umatilla mainstern near Minthom (Mar-Apr 15) will  be required st Minthorn
10 Could be as high 210,000@ 5 [ Minthom 10,500 for 30 days
as 300 using m
actual Meacham Creek near Bonifer
prespawning holdmg Mty Bonifer yy,000 for 30 days
Coho 800 Cascade Cascade Mar-Apr Lower Umatilla mainstemn | Minthom In-Basin Facility Needs:
}% Hatchery Direct Release and Acclimation Sites
Group Toutle .
11 1,000,000 @ Program will be re-evaluated in future
None 12-17¢
collected in basin )




FISH PROPAGATION CRITERIA

INTRODUCTION

The biocriteria proposed for salmon culture for the Umatilla Project are based on similar projectsin
the Pacific Northwest and discussion with agency and tribal personnel. These criteria will be used
for planning level process design and facility layout.

WATER CHEMISTRY

Fundamental to facility planning is an understanding of various aspects of water chemistry, in both
ageneral and site-specific sense.

Oxygen

The oxygen content of water used in fish rearing is important because the fish will consume
varying amounts of oxygen as thgy develop A certain minimum concentration of dissolved ox?/gen
is also required in order to provide an acceptable environment. For these reasons it is desirable to
know the approximate dissolved oxygen concentration of the water supply and how it may vary
with the degree of gas saturation, temperature, sainity, and site elevation.

The maximum amount of oxygen that can be dissolved in water is referred to as the saturation
concentration. The saturation concentration depends on temperature, elevation (or barometric
pressure), and salinity. Increasing temperature decreases the saturation concentration of oxygen
TallaJIe 3)_.”Sal_ inity (total dissolved solids) will have an insignificant effect on oxygen solubility at
the Umatilla sites. '

Ammonia

Ammonia is produced by fish as a metabolic E%Iproduct, In addition, water supplies often contain
ammoniafrom pollution or natural sources. Fish have alimited tolerance to ammonia under certain
conditions. Ammonia is a weak base, and occurs as ionized (NH41) and unionized forms
(NH3). Un-ionized ammonia moves easily across biological membranes and is generaly
considered the most toxic of the two forms. The concentration of unionized ammonia in
freshwater is primarily afunction of pH and temperature (Table 4).

Carbon Dioxide

Fish have limited tolerance to carbon dioxide. Carbon dioxide is produced by fish as a respiratory
byproduct, and water supplies often contain high concentrations of carbon dioxide. Under typica
conditions, 1.375 mg of carbon dioxide is produced per 1 mg of oxygen consumed. The excretion
of carbon dioxide by fish in intensive culture situations (a) increases the dissolved carbon dioxide
concentration, (b) reduces the pH, and (c) reduces the concentration of unionized anmonia due to
the decrease in pH. The reduction of pH depends on the initial carbon dioxide concentration,
akalinity of the water, and amount of carbon dioxide produced.




TABLE 3

DISSOLVED OXYGEN AS A FUNCTION OF TEMPERATURE
(2,000 FEET ELEVATION)

DT("F)
Temp | 0.0 | 0.1 02 [ 03 [ 04 06 | o7 | o8 [ 0.9
P
61 _ 9| 13.57] 13.55[ 13.53| 13.51| 13.49| 13.46| 13.44[ 13.42
33 40 13381 13.36] 13341 1332 1330| 13.28] 13.26[ 13.24] 13.22
| 34 | 13.20] 13.17] 13.15] 13.13] 13.11] 13.09] 13.07| 13.05] 13.03] 13.01
35_ | 1200 1207 | 12.05] 1293 | 12,91 1200| 1288 12.86] 1284 12.8
36 | 12.80] 12.78| 12.76| 12.74| 12.72| 12.70| 12.68] 12.66| 12.64| 12.63,
37 | 12.61 | 1260 12571 12561 12.63] 12~1| 12.49] 12.48] 12.46| 12.44
38 | 12.42| 12.40| 12.38| 1237 12.35| 12.23| 12.31| 12.29] 12.27| 12.26.
30 | 12.24| 12.22| 12.20] 12.18] 12.17| 12.15| 12.13] 12.11] 12.10] 12.08]
40 | 12.06] 12.04] 12.03| 1201 1299 1197| 713.96] 1394 11.92] 13101
41 | 11.89] 11.87| 11.85] 11.84| 11.82| 11.80] 11.79] 11.77] 1175 1174
— 42 | 11.72| 11.70| 11.69] 11.67( 11.65] 11.64| 11.62| 11.60[ 11.59] 11.57
43 | 11.55) 11.54| 11.52] 11.51] 11. 1147 11.36| 11.44] 11.43] 11.41
44 [ 11.39| 11.38 11.36| 11.35| 11.33| 11.31] 11.30| 11.28] 11.27[ 11.23
45 | 11241 11.22] 1121 11.19] 11. 11.16[ 11.14[ 11.13| I1.11] 11.10
4§ 11.08} 11.07] 11.05] 11.04] 11. 11.01] 10.99} 10.98 10.9§ 10.95
47 | 10.93] 10.92] 10.90] 10.89| 10.87] 10.86] 10.85] 10.83] 10.82] 10.80
48 | 10.79] 10.77] 10.76] 10.74| 10.73] 10.72{ 10.70] 10.69] 10.67| 10.66
49 | 10.64] 10.63] 10.62| 10.60] 10.39] 10.57] 10.56] 10.55] 10.53] 10.52
50 [ 10.50] 10.49[ 10.48] 10.461 10.45] 10.44| 10.42| 10.41] 10.40] 10.38
51 | 10.37| 10.35| 10.34| 10.33[ 10. 10.30[ 10.29] 10. 10.26] 10.23]
52 | 10.24[ 10.22] 10.21[ 10.20] 10.18[ 10.17| 10.16] 10.14] 10.13| 10.12
53 | 10.10] 10.09] 10.08] 10.07| 10.05] 10. 10.03] 10.02] 10.00] 9.99
54 998 9.96] 9.95[ 9.94] 993 901 9.90] 9.89] 9.83] 9.87
55 985| 9.84] 9.83] 9.82| 9.80] 9.79] 9.78] 9.77| 9.76] 9.74
[ 36 9731 9.72| 9.711 9.69] 9.68] 9.67] 9.66] 9.65] 9.64] 9.62
57 9.61] 9.60] 9.59[ 9.38] 9. 9331 9.34| 9.33| 9.32| 9.51
58 950 9.48] 9.47| 9.46] 0. 09.44] 9.43| 9.41| 9.40] 9.39
59 9.38] 9.371 9.361 9.351 9.341 9.321 9.311 9.301 9.29] 9.28
60 9.27) 9261 9.25] 9241 923] 9.211 9.20] 9.19] 9.181 9.17
61 9.6 9.5 9.4] 9.3 9. 2] 9 9. 0] 9.08] 9071 9.0§
~ 62 0.05] _Qn4] 9.03| 9.02] 0011 9.00[ 8.99] 8.93] 8.97] 8.96
63 8.05] 8.94] 8.93| 8.92| B8OI[ 8.90] 8.89] 8.88] 3.87] 8.86
64 8.85| 8.83| 8.82| 8.81] 8.80] 8.79| 8.78] 8.77] 8.76| 8.75
65 | 8.74| 8.73] 8.72[ 8.J1[ 8.70[ 8.69] B8.69] 8.68| 8.67| 8.66
[ 66 8h5| 8.64| 8.63] 8.62] 8.61| 8.60] 8.39| 8.58] 8.57] 8.6
[ 67 8.55| a54| 8.53[ 8.32[ 8. 8.350] 8.49[ 8.48[ 8.47| 8.46
63 845 845| 8.44| 8.43| 8.42| B8.41| 8.40| 8.39| 8.38] 8.37]
69 8.36] 8.33] 8.34| 8.33| 8.32] 8.32[] 8.31[ 8.30] 8.29| 8.28
70 | 8.27] 8.26] 8.23] 8. 23| 8.23| 8.22] 8211 820[ 8.19




TABLE 4

UN-IONIZED AMMONIA AS A PERCENTAGE OF TOTAL AMMONIA IN
FRESHWATER AT VARIOUS TEMPERATURES AND PH

Temp. Temp. pH@ pH@ pH@ pH@ pH@ pH@ pH@ PpH@ pH@ pH
Z Z 7.

-
5!
xS
=R
o8

2
-9

C E 5.0 20 7.1 72 7.3 7.4 .5 8 Z 6.
0.44 40.0 0.00% 0.12% 0.15% 0.19% 0.24% 0.30% 0.37% 0.47% 0.59% 0.75% 0.94% 1.18% 1.48%
5.00 41.0 0.10% 0.12% 0.18% 0.20% 0.25% 0.31% 0.30% 0.49% 0.82% 0.78% 0.08% 1.23% 1.54%
5.55 42.0 0.10% 0.13% 0.15% 0.21% 0.25% 0.33% 0.41% 0.52% 0.55% 0.82% 1.02% 1.29% 1.61%
8.11 43.0 0.11% 0.14% 0.17% 0.22% 0.27% 0.34% 0.43% 0.54% 0.58% 0.85% 1.07% 1.34% 1.69%
8.87 44.0 0.11% 0.14% 0.18% 0.23% 0.28% 0.35% 0.45% 0.55% 0.71% 0.89% 1.12% 1.40% 1.75%
7.22 45.0 0.12% 0.15% 0.10% 0.24% 0.30% 0.37% 0.47% 0.50% 0.74% 0.03% 1.17% 1.47% 1.84%
7.78 45.0 0.12% 0.15% 0.20% 0.25% 0.31% 0.30% 0.40% 0.82% 0.77% 0.07% 1.22% 1.53% 1.02%
8.33 47.0 0.13% 0.18% 0.20% 0.25% 0.32% 0.41% 0.51% 0.84% 0.81% 1.02% 1.28% 1.50% 2.01%
B.89 48.0 0.13% 0.17% 0.21% 0.27% 0.34% 0.43% 0.53% 0.57% 0.85% 1.05% 1.33% 1.57% 2.10%
0.44 40.0 0.14% 0.18% 0.22% 0.28% 0.35% 0.44% 0.55% 0.70% 0.88% 1.11% 1.30% 1.75% 2.10%
10.00 50.0 0.15% 0.10% 0.23% 0.29% 0.37% 0.45% 0.58% 0.73% 0.02% 1.15% 1.45% 1.82% 2.28%
10.55 51.0 0.15% 0.10% 0.24% 0.31% 0.30% 0.48% 0.51% 0.77% 0.05% 1.21% 1.52% 1.90% 2.38%
11.11 52.0 0.18% 0.20% 0.25% 0.32% 0.40% 0.51% 0.54% 0.80% 1.00% 1.28% 1.58% 1.08% 2.49%
11.87 53.0 0.17% 0.21% 0.27% 0.33% 0.42% 0.53% 0.55% 0.83% 1.05% 1.32% 1.55% 2.07% 2.59%
12.22 54.0 0.17% 0.22% 0.28% 0.35% 0.44% 0.55% 0.80% 0.87% 1.00% 1.37% 1.72% 2.15% 2.70%
12.78 55.0 0.18% 0.23% 0.29% 0.38% 0.45% 0.58% 0.72% 0.01% 1.14% 1.43% 1.80% 2.25% 2.82%
13.33 55.0 0.10% 0.24% 0.30% 0.38% 0.48% 0.50% 0.75% 0.05% 1.10% 1.40% 1.87% 2.35% 2.94%
13.80 57.0 0.20% 0.25% 0.31% 0.40% 0.50% 0.53% 0.70% 0.00% 1.24% 1.55% 1.05% 2.45% 3.08%
14.44 58.0 0.21% 0.28% 0.33% 0.41% 0.52% 0.85% 0.82% 1.03% 1.20% 1.52% 2.04% 2.55% 3.10%
15.44 50.0 0.22% 0.28% 0.35% 0.45% 0.55% 0.70% 0.55% 1.11% 1.30% 1.75% 2.10% 2.74% 3.43%
15.44 50.0 0.24% 0.30% 0.38% 0.48% 0.50% 0.78% 0.05% 1.20% 1.50% 1.88% 2.38% 2.95% 3.50%
17.44 51.0 0.25% 0.33% 0.41% 0.52% 0.55% 0.82% 1.03% 1.20% 1.52% 2.03% 2.54% 3.17% 3.98%
18.44 52.0 0.28% 0.35% 0.44% 0.55% 0.70% 0.85% 1.10% 1.39% 1.74% 2.18% 2.73% 3.41% 4.25%

pH

pH has a mgjor role in determining the toxicity of ammonia, heavy metals, and hydrogen sulfide.
fTlhe pH of the process water can be changed due to the metabolic activity of the fish and biol ogical
ilters.

WATER QUALITY CRITERIA FOR SALMONID REARING

\T/Va%tler guallty criteriathat provide general guidance in salmonid aquaculture planning are shown on
e

Minimum Oxygen Levels

The minimum criterion for acceptable dissolved oxygen levels for salmonid culture (as the water
leaves the raceways) is:

Fry & Fingerlings 7.0mg/l




As the incubation temperature increases, dissolved oxygen problems may occur just prior to
hatching when dissolved oxygen demand is highest. The critical dissolved oxygen level may be
above the loca saturation concentration at those times.

Ammonia Criteria

Ammoniais aweak base and exists in ionized (NH4%) and un-ionized (NH3) form. Un-ionized
ammonia is more toxic to fish because it can move across biologica membranes much faster than
the ionized form. Chemical tests measure the amount of total ammonia (NH4* + NH3) which is
generally expressed as nitrogen (molecular weight = 14.00 g/mol). The concentration of un-
1onized ammonia depends on total ammonia, pH, and temperamre. High pH and temperature favor
the unionized form. Various criteria for the maximum alowable un-ionized ammonia
concentration for salmonids range from 0.006 to 0.015 mg/L. as NH3-N (Table 5). A recent
review of ammonia toxicity (Meade, 1985) concluded that unionized ammonia is probably not the
cause of gill hyperplasia, as previoudy assumed. He also stated that “A truly safe, maximum
acceptable concentration of un-ionized, or total, anmonia for fish culture systems is not known”.
For this project, un-ionized anmonia criteria will be set at a concentration not to exceed 0.015
mg/l.

Carbon Dioxide

To determine carbon dioxide water quality criteria, it is also nec_&%ar%/ to define critical levels.
Recently, Riper et al. £1982) proposed an upper limit concentration of 10 mg/l, athough others
have suggested up to 20 mg/l (SECL, 1983). For Umatilla planning 10 mg/1 will be used as the
carbon dioxide criterion. The carbon dioxide criteria may also depend on the relationship between
carbon dioxide, akalinity, and pH.

pH
Criteria for pH depend on species, life stage, and ionic composition of the water. For incubation

and early fry rearing, SECL (1983) recommended that the pH be maintained between 6.5 - 8.5.
Thisrange will be used for Umatilla planning.
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TABLE §
WATER QUALITY CRITERIA FOR SALMONIDS

Parameter ADF&G1 SEPZ WDE> USFWS4
Alkalinity undetermined >15 10-400
Aluminium <0.01 <0.10 <0.01
Ammonia (total as N) <0.05
Ammoniga (un-ionized as N) <0.010 0.010 <0.010
Arsenic <0.05 <0.05 <0.05
Barium <5.0 <5 <5
Cadmium < 100 mg/L. Alkalinity | <0.0005 <0.0003 <0.0002 <0.0004
> 100 mg/L. Alkalinity | <0.005 <0.003
Carbon Dioxide <1.0 <10 <1 0-10
Chloride <4.0 <4
Chlorine <003 <0.03
Chromium <0.03 <0.04 <0.01 <0.03
Copper < 100 mg/L Alkalinity | <0.006 <0.0002 <0.05 <0.006
> 100 mg/L Alkalinity | <0.03

Dissolved Oxygen - mg/L (%) >7.0 (>95) (95-100)
Fluoride <0.5 <0.5 <0.5

| Hydrogen Sulfide <0.003 <0.002 <0.003 <0.002
Hardness >20 <200 10400
Iron <0.1 <0.3 <0.1 <0.15
Lead <0.02 <0.004 <0.02 <0.03

| Magnesium <15 <13 needed
Manganese <0.01 <0.1 <0.01 <0.01
Mercury <0.0002 <0.0002 <0.0002 <0.00005
Nickel <0.01 <0.045 <0.01 <0.01

| Nitrogen Gas (%) <103 <110 <110
Nitrate as N <0.2 <0.2 0-0.7
Nitrite as N <0.03 <0.015 <0.03 <0.03
Ozone <0.005
PCBs <0.002
Petroleum (Qil) <0.001
pH (units) 6.5-8.0 71.2-8.5 6.5-8.0 6.5-8.0
Potassium <5.0 <5 <5
Salinity (mg/kg) <5.0
Selenium <0.01 4.050 <0.002 <0.01
silver <0.003 <0.0001 4.003 <0.003
Zinc 4._.005 <0).00S5 <0.03
Sodium <75 <75 <15
Sulfate <50 <50 <50
Suspended Solids <3
Temperature (°C) 0-15 5-10
Total Dissolved Solids <400
Total Settleable Solids <80 <80
Total Gas Pressure (%) <110 <103

“ATl units mg/L unless otherwise not
(1) ADF&G 1983.

(2)  Shepherd 1984.

3) Schroeder 1989.

4 Piper et a. 1982.




PROCESS CRITERIA

Process criteria serve as the basis for detailed design and layout. These criteria have been
developed from similar projects and may change during the conceptual design stage and later
planning as further input is received

General Process Criteria

Process criteria for the Umatilla Satellite Project are presented in Table 6. Information is presented
for:

. Adult Hauling,
Adult Holding,
Spawning,

. Incubation,

. Early Rearing,

. Rearing,

. Fry Hauling,
Smolt Hauling,

. Direct Release, and

. Extended Rearing/Acclimation.

Length-Weight Relationship

It is necessary to relate the weight of the fish at any time to their individual lengths. Thisis
expressed as follows:

wW=CxL3

where W = weight in pounds, L = [ength in inches, and C is the condition factor for the species in
question.

Development Rate
Eggs: The development rate of the eggs is based on the number of degree days above 32 °F.
Fry: The development rate is based on the number of degree days to achieve an inch of growth.




TABLE 6

PROCESS CRITERIA FOR THE UMATILLA BASIN

Parameter

Spring | Fall Chinook| Summer
Chinook Steelhead
Group 1 Group 7 Group 10
Adult Hauling
Date Apr 1155-.1 ul Sep-Dec Oct-May
Weight (Ib) 13 15 6
Duration (hr)
DI
Adult Holding
Date Apr }SS-I ul Sep-Dec Oct-May
Weight (Ib) 13 15 6
Temperature (F)
Optimum 45-55 45-55 40-55
Peak maximum diurnal flux 60-65 60-65 55-60
Density (c/iish) 3 7 2.5
Flow (gpm/fish) T3+ d35+ 035+
_ 0.05xT 0.05xT 0.05xT
Survival (%) (Capture-Spawning) 75 80 75
Spawning
Date AuEISS-Scp Oct 15-Dec | Mar 15-May |
Female/Male Ratio I:1 I:1 1:1
Eggs/female 4,300 2,500 3,200
Incubation
Date Aug-Dec Oct 15-Feb | Mar 15-Jun
Eggs/Tray (1 female/tray) 4,200 4,500 5,200
Flow/8 trays (gpm) 6 6 6
Time to Hatch ‘ 93 93 54
Temperature(F)
imum 42->39->424 52 52
Range 45-55 45-55 45-55
Maximum 55 55 55
Survival (green egg o feeding) %0 %0 00
DD to Feedin 1665 1665 975
Length at Fee%im inches)) 1.34 1.45 1.02 |
eight at g (#/Ib) 1100 1100 2300

4 This temperature profile may be used to delay the development of the eggs
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TABLE 6 (continued)

Parameter Spring | Fal Chinook[ Summer
Chinook Steelhead
Group 1 Group 7 Group 10
Length-Weight (W =CW1, inches, 1b)
2,959x10-7 |2.959x10-1 [38,405x10-7
n 3.00 3.00 .00
Early Rearing (Feeding to 200/Ib) 7”_7 7
Date Nov-Feb Jan-Mar May-Jul
Length a Start (Inches) 1.34 1.3 1.07
Weight ai Start (#/10) 1100 1100 2800
Duration (d) @ S0F 32 32 o4
Temperature (F)
Optimum 50 50 50
Range 40-60 40-60 40-60
Maximum 65 65 65
DI 1.00 1.00 1.00
FI (based on Table 13) Table 13 Table 13 Table 13 |
Survival (%) 90 00 9%
DD /inch 840 840 810
Length at End (inches) 2.57 2.57 ~245 |
Wm&%t at End 5¥/lb) 200 200 200 1
Rearing (200/1b to Transport) - z
Date -May 15 | Jan-May 1 May-Apr
Length at Start (inches) 2-57)' 2_5% 2%3
_W"Eelght at Start (#/1b 200 200 200 |
Duration (d) @ 203 36 266
Temperature (F)
Optimum 55 55 55
Range 45-65 45-65 45-65
Maximum 70 70 70
DI — 0.8 0.8 0.8
FI (based on Table B) Table Table Table
13/1.25 13/1.25 13/1.25
Survival (%) 02 92 92
DD/inch 840 840 810
Length at End (inches) 6.97 3.35 8.37
Weight at End (#/1b) 10 63 5
Egg-Smolt
urvival (%) ™ Kk 75




TABLE 6 (continued)

Parameter Sprin%( Fal Chinook| Summer
chinoo Steelhead
Group 1 Group 7 Group 10
Smolt Hauling .
Date Mar-May 135 | Apr-May 15 Mar-A;
Length (inches) 6.97 333 83
Welg%t E#/lb) 10 65 5 4
Duration (hr)
DI
Survival (%) 99.5 99.5
Direct Releases '
Distance between sites 3-8 3-8 3
Length of river reach 17 8 undefined
Number of Fish/Release Site/Mile/Week varies varies varies
Extended Rearing/Acclimation Ponds
Date Mar-May 15 | Apr-May 15 Mar-Apr
Distance between Sites > >3 >3 |
Length at Start (inches) 6.54 2.33 7.80
Weight al Start (#1b) 12 05 5 1
Duration ()Y@ J9F 3 to 30 310 30 3 to 30
DI 0.11 0.11 0.11
H (based on Table 13) Table Table Table
13/1.25 13/1.25 13/1.25
Survival (‘_%) 99.3 09.3 99.5
_So%lgD/inch (Rearing value increased by 1260 1260 1215
Length at End (inches) 6.97 333 3.37
Wﬁﬁt at End EWIB) 10 60 5




Feed Consumption

The amount of food to be fed to the fish must be known in order to predict oxygen demand,
ammonia concentrations, and suspended solids production levels. Generally, the daily feeding
rate is determined from information provided by feed companies or as summarized in Piper et al.
(1982). This information can.be converted to simple feeding coefficients (Fc) that relate feeding
rate to water temperatures and growth rate.

TABLE7
FEEDING COEFFICIENT AT VARl OQUS WATER TEVMPERATURES (a)
Temperature Feeding
(W D) Coefficient-(b)
46 7.38
49 8.54
5 9.70
5 10.86
58 12.02

(a) Based on feeding rates presented in Table 25 of Piper et al. (1982)
for fish growing at 909 DD/inch length increase.
(b) Feeding Coefficient = (Water temperature [°F] - 26.94) x 0.387

To determine the daily amount of feed offered to fish, one would use the formula:
% of Body Weight to Feed = Fe/L

Where Fc is the feeding coefficient, and L is the length of fish in inches.

Oxygen Consumption

The calculations of oxygen levels and consumption will be based on the following relationship
between feed (F) and oxygen consumption in raceways (Oc):

Oc=025xF

Stated in another way, for each 100 pounds of food introduced to a raceway, 25 pounds of oxygen will
be consumed in that raceway in the same period of time. This is probably conservative in that a
general value of Oc=0.22 x F was proposed by Willoughby for a dry diet. Values of Oc ranging
from 0.22 to 0.25 are probably valid for fingerlings under production conditions. Higher values
may needed for smaller fish and for fry and fingerlings fed restricted rations.
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Ammonia Production

The calculation of ammonia production is based on the following relationship between feed (F)
and total ammonia produced, TAN (total ammonia expressed as nitrogen):

TAN =0.029x F

This relationship is based on work by Liao and Mayo (1974) at the Cowlitx Trout Hatchery and
verified by other sources.

Carbon Dioxide

As proposed by Piper et al (1982) the dissolved carbon dioxide produced per pound of feed will be
based on the following relationship between feed (F) and carbon dioxide production (Cp):

Cp=0.28xF

Suspended Solids

Suspended solids sources in the effluent of a production unit consist of materials in the influent
water, fecal solids, uneaten feed, and other materials that have fallen or have been blown into the
water. Pollution control requirements may be based in part on effluent suspended solids (SuS)
levels. The calculations of SuS generated will be based on the following relationship between feed
(F) and total SuS:

SuS=035xF

Because of the number of materials that can contribute to suspended solids, operational
considerations, and site-specific factors, the above relationship may not be valid for all locations.

Phosphate

Phosphate sources in intensive culture include uneaten feed, fecal matter, and direct excretion
from the kidneys. The amount of phosphates added to the water also depends on the type of solids
removal system used. Commonly, the amount of phosphate added to the diet is in excess of that
needed by the fish. Because of discharge restrictions on phosphate in North America and Europe,
major research has been directed towards the reduction in the amount of phosphate in the diet and
development of operational procedures to reduce the phosphate concentration in the discharge
water. Based on work reported by Liao and Mayo (1974), the phosphate production rate will be based
on the following relationship between feed (F) and total P04:

PO4=0.016xF
Rearing Mortalities
To develop a hatchery model, it is necessary to have an estimate of mortalities that may be expected

in the facility. Typically, survival is lowest at the beginning of a cycle and highest at the end.
Survival assumptions for Umatilla are shown on Table 8:




TABLE 8

ASSUMED SURVIVAL RATES BY LIFE STAGE AND SPECIES

Life Stage Spring Chinook Fall Chinook Summer Steelhead
Capture-Spawning 75 80 (5]
| Eggs-Smolt 2 (5] 75

Eggs-Feeding

90 (assumed)

90 (assumed)

90 (assumed)

Feedig-zool#

90 (assumed)

90(assumed)

90 (assumed)

200/#-Release

92 ( assumed)

92 (assumed)

92 (assumed)

Smolt Hauling

99.5 (assumed)

99.5 (assumed)

99.5 (assumed)

Acclimation Ponds

99.5 (Assumed)

99.6 (Assumed)

99.5 (Assumed)

Rearing Density

Density criteria (maximum weight of fish per cubic foot) is developed in terms of the Density Index
approach. The Density Index (DI) is:

Fish density (b/ft3)

Length of fish (inches)

DI =

or

Density (I/#t3) = DI x length in inches

Detailed information on DIs for a number of similar projects is shown on Tables 9 and 10.




TABLE9

DENSITY AND FLOW INDICES USED BY DIFFERENT AGENCIES IN THE PACIFIC
NORTHWEST FOR OUTDOOR RACEWAYS (>800/LB.)

Agency/Project Density Index Flow Index (Ib/gpmein)
(Ib/(cfein) (a)

DDF&W Design Values (Based on
TMC, 1984) 0. 22- 0. 30(mean=0.26 5

JDF&W (Recent Hatcheries)

Willamette (standard) 0.16 (max) 50
Umatilla (ChS) 0.16 (max) 78
Umatilla (ChF) 0.17 (max) 83
WDF Design Values undetermined 100
WDF (Recent Hatcheries)
Issaquah (chinook) 0.08 (max) 96
LyonsFerry (ChS) 0.03-0.23 (mean =0.10) 60
Lyons Ferry (ChF) 0.06-0.27 (mean = 0.16) 60
Yakima/Klickitat Production
Design Values 0.176 raceways (max) |4 (available 02, mg/)

0.160 ponds (max) (% food fedXlength, in.)

0.110 acclimation ponds (b)
_ (max)

US Fish & Wildlife Service

Dworshak National Fish 0. 26(max) ---
Hatchery (Steelhead)

Makah National Fish 0.60 (max) —.--
Hatchery (Fall Chinook) _

Piper et al., 1982 (Salmon 0.50 (max) loo
and Trout)
Bonneville Power Administration
(Assessment of Present 0.26 chs (max) 109
Anadromous Fish Production . . . . 0. 30 ChF(max)
1990) 0.25 Steelhead (max)

(a) Percent of Table 8, Piper et al. (1982).

(b) Depending on specific rearing cycle and temperatures, the FIs computed from this equation
range from 110-130% of the values shown on Table 8, Piper et al. (1982).




TABLE 10

DENSITY AND FLOW INDICES USED BY VARIOUS AGENCIES IN THE PACIFIC
NORTHWEST FOR EARLY-G (<800/LB.)

Agency/Project Density Index Flow| ndex (Ib/gpmein)
(Ib/(cfein) (a)
South Tacoma Hatchery 01.5-1.7 65-86

Rainbow Trout

Cowlitz Hatchery
Steelhead and Cutthroat 2.3-2.5 104-114

Mossyrock Hatchery Similar to Cowlitz Similar to Cowlitz
Rainbow Trout

(@) Percent of Table 8, Piper et al. (1982).
For Umatilla, the following DIs are proposed for planning purposes (Table 11):

TABLE 11
PROPOSED DENSITY INDICES BY LIFE STAGE FOR Umatilla

Phase Density Index (Ib/cfein)
Early Rearing 1.00
(possibly up te 2.99 depending on feeding
response
Rearing in Raceways 0.17
Acclimation in Raceways 0.17
Acclimation in Earthen Ponds 0.11
Acclimation in Large Earthen Ponds no information available
Acclimation in Side Channels no information available




Flow Requirements

The water requirements in an intensive culture salmon hatchery are determined by six factors:
(1) The amount of oxygen consumed,. (2) the oxygen levels in the influent water supplied to the
raceways, (3) tolerance to lowered oxygen levels, (4) ammonia in the incoming water supply, (5)
metabolites, primarily ammonia, carbon dioxide, and suspended solids, produced in the rearing
process, and (6) tolerance to the metabolites, specifically un-ionized ammonia, carbon dioxide and

suspended solids. In turn, oxygen consumption and metabolite production is directly related to the
amount of feed.

Flow requirements for adult holding as a function of temperature (°F) are based on Senn et. al.
(1984) and are shown on Table 12.

TABLE 12

FLOW REQUIREMENTS AS A FUNCTION OF TEMPERATURE (T)

Species gpm/fish

Spring Chinoock -1.5 + 0.05T

Fall Chinook -1.6 + 0.05T

Summer Steelhead -0.5 + 0.08T |

Loading criteria for rearing (pounds of fish per gallon per minute) are developed in terms of the
Flow Index approach. The Flow Index (FI) is:

Loading (1b/gpm)
FI I

Length of fish (inches)
or
Loading (Ib/gpm) = FI x length in inches
The flow indices proposed for Umatilla are shown on Table 13 and are based on Piper et al. (1982).

For rearing and acclimation, Piper’s values are derated by a factor equal to 1.25. Therefore, more
water is required compared to Piper's table.




TABLE 13

FLOW INDEX RELATED TO WATER TEMPERATURE AND EL EVATI ON

Temp | Elevation (Feet)

P [o 1,000 |2,000 ]3,000 | 4,000 |5,000 ][6,000 |7,000 ]|8000 |B9,000
40 270 [261 [254 [343 [234 [225 [216 [209 |201 |194
41 261 |252 [244 [2.35 |226 [2.18 209 [202 |194 |187
2 252 |244 [235 |227 [218 [2.10 [202 |195 [188 |181
43 243 |235 [227 |2.19 |2.11 [203 |104 |188 |181 |1.74
4 234 |226 [2.18 |211 |2.03 |195 |187 |181 |174 |168
5 225 1218 [210 |2.03 |195 |188 [180 [174 |168 |1.61
46 2.16 |209 |202 [194 |187 |180 |173 |167 |161 |155
47 207 (200 |193 [186 |179 (173 |166 [160 |154 |1.48
48 198 191 185 [178 |172 §165 [158 [153 |147 |142
49 189 1183 [176 J170 [re4 (158 [151 JI46 [L41 JI.36
50 180 |1.74 |168 |162 |156 |150 |[144 [139 |134 |1.29
51 173 1167 1162 1156 1150 1144 1138 [134 |129 |124
52 167 [ 161 J156 150 J144 §139 {133 (120 {124 {1.19
53 161 [155 [150 |[146 |1.39 |1.34 |129 [124 [120 |115
54 155 |150 |145 |140 |134 |1290 [124 [120 [1i6 |Li1
5 150 T145 T140 [135 [130 |126 [120 |116 |L12 |1.07
5 1145 11401135 131 |26 |121 |116 [112 [1.08 |1.04
57 141 [136 131 127 |i22 |1.17 |13 [1.09 |105 |1.01
58 136 ]132 127 123 [118 |1.14 [109 [106 |102 |0.98
59 132 128 f124 119 [115 [1.10 [106 [1.02 ]099 |0.95
60 129 J124 120 |116 [111 J1.07 [103 099 |096 |092
61 125 [121 [117 |1.13 |108 |104 |100 J097 [093 |0.90
() 122 [1.18 [114 1109 11056 1101 1097 1094 1091 1087
@ JT [T14 TTIT T107 J103 099 095 |09z Jo088 |085
64 115 |112 [108 [104 |1.00 |096 |092 |089 |086 |0.83

NOTE: Based on optimum index of FI = 1.5 at 50F and 5,000 Feet Elevation. Oxygen Concentration

is Assumed to be at or Near 100% Saturation (Piper et al., 1982).
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WATER AND SPACE REQUIREMENTS

The potential facilities that may be necessary to satisfy both the production goals and biological
requirements of the Umatilla Satellite and Release Sites program have been evaluated. These
preliminary descriptions and design criteria were utilized for analyzing the candidate sites for
available land area, water supply, water quality, and major institutional issues.

The following information defines, as necessary for the preliminary screening of alternative sites,
severd critical factorsthat are required to evaluate the options. The space shown for overall size of
facilitiesisin the form of a schematic flow diagram versus a detailed layout. The criteria presented
are based upon information developed by BPA, ODF&W, CTUIR and the IMM team.

ADULT CAPTURE FACILITIES

Location

ChS: existing facility at Three Mile Dam asthe first option. As returns increase, capture Sites on
g gﬂgtri]!a River above Meacham Creek but below Corporation, such as the Fred Gray Site, are
ChF: existing facility at Three Mile Dam

Schedule

ChS/ChF: April 15 through December

Minimum Flow Necessary

10 cfs

Existing Facilities

3 Mile Dam

Bonifer
Mintholn

Facilities Necessary or Desirable for Adult Capture

1 Weir

2 Ladder

3. Holding (short-term)

4. Security (Personnel on-site during operations, security guard during holding).
5. Small office/storage

6 Small trailer for personnel

A

generic layout of an adult capture facility is shown on Figure 3.
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ADULT HOLDING
Number of Fish (Total)

ChS 1,652 (current), 2,759 (current plus Umatillaand Walla Walla NEOH components)
ChF 5,542

StSu 212 to 300 (use 300) at existing Bonifer & Minthorn facilities

Temperature and Flows Required (total program)

Flow Elow Fow

Temperature ChS(gpm) ChF(gpm) StS(gpm)
50°F 600
55°F 2,259 5,528 675
60°F 4,139 8,313 750

At 50°F assume 1 gpmy/fish and an additional 5% of flow for each degree above 50°F
Holding Area Required (cubic feet)

Unit(cf/fish) Total(cf)

ChS 8 22,072
ChF 7 39,000
StS 2.5 750
Schedule
Period

ChS April150ctoberl

ChF September-December

StSu October - May

Maximum Holding Capacity Required

Maximum holding czaacity for ChF would be approximatlely 39,000 cf for 5,542 fish. Maximum
holding capacity for ChS would be approximatlely 22,072 ct for 2,759 fish.

If ChF are held at the same facility as ChS during warm years there would be an approximate 4-

week period of overlap in September where approximately 1,000 fish would be held at the same
facility. The maximum volumes listed above will accommodate this overlap.

Summary

Maximum Volume Required: ChF: 39,000 cf, ChS: 22,000 fish.
Maximum Sustained Temperature:  55°F

Maximum Flow Required: ChF: 6,928 gpm, ChS: 3,449 gpm.




Facilities Necessary or Desirable for Adult Holding

Water supply _
Ponds or Raceways (2 min)
Office/storage

Sanitary facilities

Utilities

carcass Disposa

Limited bunk house
Security

. Access

b. Effluent discharge/ water treatment
11. Egg taking station

SOONOUTAWN =

Assumed Size (General) for Complete Facility Layout

5 acres

A generic layout of an adult holding facility isshown on Figure 4.
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INCUBATION AND EARLY REARING

Definition

Incubation and early rearing is defined as rearing of fish from green eggs to 200/pound.
Number of Eggs

1 million

Early Rearing Fish

(200/1b) - 4,050 total Ibs

Schedule

Incubation will occur from August - June, or stated by species:

Period
ChS August - December
ChF October 15 - February
StSu March 15 - June

Early rearing will occur from November - July, or stated by species:

—  Period
ChS November - February
ChF January-May 15
StSu May - July

Temperature and Flows Required (total program)

Incubation
Maximum Water Temperature: 55°F
Water Temperature Range: 45 to 55°F
Design flow: 200 gpm (25 stacks of 8 trays @ 8 gpm)

Early Rearing
Maximum Water Temperature: 55°F
Water Temperature Range: 45 to 56°F
Design Flow:
FI = 1.35, (55°F/3,000 ft elevation)
Loading = 3.471b/,
1,200 ggpm e
Density
DI=10
D = 2.47 Ib/ct
Volume = 1600 cf
Water Source

Groundwater (first priority) o
Disinfected Surface Water (second priority)




Facility Size (generic)
1 acre (max.)
Facilities Necessary or Desirable for Incubation/Early Rearing

Groundwater supply (1 st option)
Disnfection facilities (secondary option)
Loadingfacility

| ncubation mom (controlled environment)
Office lab area

Personnel facilities

Sanitary  facilities

Early rearing facilities

Effluent disinfection

VONAGTARWNE

Incubation and early rearing should be attached to other facilities, such as rearing and adult
holding sites, so that infrastructure would be in place.

A generic layout of an incubation and early rearing facility is shown on Figure 5.
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SATELLITE (FULL TERM) REARING

Definition

Satellite rearing is defined as rearing of fish from 200/pound to release.
Total Number of Fish

ChS 589,000 (to 10/1b.). This number represents the Umatilla component of the NEOH
program.

Temperature and Flows Required (total program)

Maximum flows: 9,375 gé)m (()8 1b/gpm)
Critical Flow : (summer) 6,000 gpm at temperatures less than 60°F

Schedule

Rearing Period: 12 months
Schedule: April to May release
Initial size: 200/1b

Area Required

Density: 1.18 1b/ft3 (DI = 0.17)
Pounds: 58,900 (10/1b)
Volume Required: 50,000 cf

Summary

Maximum Holding Area Required: 50,000 cf
Temperature Range: 45-65°F

Peak Maximum diurnal temperature: 60-65°F
Maximum Flow Required: 21 cfs

Maximum Summer critica Flow: 14 cfs

Facilities Necessary or Desirable for Satellite Rearing

Water supply
Water treatment
Loading facilities
Office/storage/lab
Personnel facilities
Raceways/ponds
Sanitary facilities
Access

. Utilities

10. Security

11.  Effluent water treatment and return

VPONANRWN

Assumed Size of a Complete Facility

5 acres. A generic layout of a satellite rearing facility is shown on Figure 6.
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DIRECT RELEASE
Number of Fish

10 million assumed for full program direct release

Site Locations

3 to 8 river miles between sites.

Schedule

+ ChS
March-June (molts)
April 15 - July 15 (ChS adults)

» ChF

Fingerling release September-November (rainfall driven increased flows)
September - December (ChF Adults)
stsu

October - May (StSu Adults)
Facilities Necessary or Desirable for Direct Release
Improved accessto river (safety consideration)

1.
2. Frowing "pool” near access

3. Public parking if accessis open (2-3 spaces)
A

generic layout of a direct release facility is shown on Figure 7.
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EXTENDED REARING/ACCLIMATION FACILITIES

Definition

Extended rearing/acclimation consists of holding fish in ponds adjacent to the release site for a
period of time ranging from 3 to 30 days prior to release.

Number of Fish

Spring Chinook _ _ _ _

In the near term (1992-1996) a maximum of 400,000 ChS will be released in the Umétilla from
Croup 1 of the Umatilla NEOH program component of 589,000.

Fall Chinook

In the near term _ﬂ1_992-_1996) amaximum of 5.94 million ChF will be released in the Umétilla,
including 1.26 million direct release from hatchery, 3.24 million between river miles 56 to 73, and
1.44 million between river miles 34 to 56.

Unit Assumption

Assume 1 unit equals 100,000 fish @ 10/1b (arbitrary but convenient)
Have 4 units to provide new facilities

Schedule

Spring acclimation: March - May 15

Flow Required

Approximately 4 cfsfunit (0.018 gpm/fish)

Acclimation Unit Options to be Considered

. Option 1 - Holding Raceway - Concrete Trough
A minimum of 2 independent sub units (tanks) per unit
Volume each unit 8,600 cf
Area per unit - 2 acres

. Option 2 - Pond (Earthen or FML Lined)
Oneormorepondsperunit
Volume each unit 20,000 cf
Area per unit (general) 4 acres

. Option 3 - Flow through Natural Pond
Environment with developed cover and vegetation
One pond per unit

Volume each unit 20,000 (plus) cf
Area per unit (general) 4 (plus) acres




. Option 4 - Natura Side Channel

One per unit
Volume per unit -10,000 + cf _
Area per unit - depending upon site selection

Facilities Necessary or Desirable for an Acclimation Facility

Water intake and supply

Raceway tankage/pond

Access

Security o
Water discharge and return facilities
volitiona release structure

Fish barrier/ screens

NoOUnREWN=

Generic layouts of the options for extended rearing/acclimation are shown on Figures 8 through
11.
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MINI-HATCHERY

House Lento Creek (Calif) System Type
Facility Size per Unit

50,000 smolts (10/1b) (preliminary assumption)
Water Quantity

River water 8 Ib/gpm = 700 gpm (1.6 cfs)
Groundwater 2.55 Ib/gpm 70 gpm

All incubation and early rearing (up to 500/Ib) must be on groundwater or adisinfected surface
water supply (50°£5)

Facilities Required

1 Water source surface and ground (disinfected surface water)
2 Egg source

3 Egg incubation (boxes, trough, etc.)

4. Raceways (2)

5. Utilities

6. Security

7 Sanitary  Facilities

8 Personnel facilities

A generic layout of amini hatchery facility is shown on Figure 12.
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RECYCLE WATER REUSE FACILITIES

1. Conventiona flow through facilities and refrigeration to use available water.

Assumption:

5,000 gpm flow would require a peak (AT=10°F) chiller
capacity of approximately 2000 tons
which equates to 1400 KWH

2. Reuse and Refrigeration
Assumption:

5,000 gpm No recycle

500 gpm Influent 90% recycle

50 gpm Influent 99% recycle

3. Moist incubation for reduced groundwater use and refrigeration cost.

4.  Use of pure oxygen for satellite rearing to reduce water demand in combination with
refiigeration.
Example:
20 cfs flow through water
8 cfswith 02 supplementation
5. Reuse for rearing supply.

Example:

90% reuse reduces flow from 20 to 2 cfs with increased costs and complexity but
workable in a water shortage.

A generic layout of arecycle water reuse facility is shown on Figure 13.
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SURFACE WATER AND GROUNDWATER AVAILABILITY
AND QUALITY
SURFACE WATER
Availability
Jnllen Sl Ut T S el St o

shown on Figure 14. The Umatilla River streamflow gages that were summarized, their source
and period of record, include:

Source Identification Record
USGS 14020000 UmatillaRiver above Meacham Creek 1933-1982
USGS 14021000 Umdtilla River a Pendleton 19341982
USGS 14022000  Umatilla River above McKay Creek 1923-1934
USGS 14026000 UmatillaRiver at Yoakum 1902-1982
USGS 14033500 UmatillaRiver near Umatilla 1903-1982
USFS 64114501 Umatilla River near Corporation 1967-1978

USFS 64114601  Umatilla River, North Fork near Corporation 1967-1978
USFS 64114701  Umatilla River, South Fork near Corporation 1967-1978

Quality

Water temperature data was also provided by the Geological Survey and the Forest Service at the
following sites:

Source Identification Record
USGS 14020000 UmatillaRiver above Meacham Creek 1933-1982
USGS 14033500 umatilla River nearumatilla 1903-1982
USFS 64114501  UmatillaRiver near Corporation 1967-1978

USFS 64114601  Umatilla River, North Fork near Corporation 1967-1978
USFS 64114701  Umatilla River, South Fork near Corporation 1967-1978

In addition, several months of water temperature data was obtained during a study of fish passage
at Three Mile Dam near Umatilla. Concurrent flows were not reported as some flows were
augmented for the study purposes.

The water quantity and quality data was summarized as average minimums, maximums, and means
over the period of record stated. These statistics have been tabulated and graphed (Tables 14
through 17, Figures 15 through 32).

Other water quality parameters at several of the potential sites were collected during January 1991
and results are shown on Table 18.
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TABLE 14

FOREST SERVICE STREAMFLOW DATA FOR
NORTH AND SOUTH FORK UMATILLA AND CORPORATION

STREAM GAGE AT CORPORATION, #641 1 4501

MIN MEAN MAX

oCcT 19 42 111
NOV 21 67 689
(s =0} 23 175 1960
JAN 44 241 2973
13=2] 65 212 1403
MAR 88 277 1174
APR 103 407 994
MAY 76 451 1172
JUN 38 165 1130
JuL 30 63 229
AUG 24 47 99
SEP 21 45 66

SOUTH FORK NEAR CORPORATION. #8641 14701

MIN__ MEAN __ MAX

oCcT a 12 79
NQV 5 42 307
DEC 5 120 1642
JAN 14 116 1479
=8 24 82 228
MAR 29 144 782
APR 74 200 1033
MAY 18 184 1014
JUN 6 48 477
JuL 5 14 111
AUG 3 9 25
SEP 3 9 58

NORTH FORK NEAR CORPORATION. #64114601

MIN MEAN MAX

oCcT 20 32 52
NOvV 27 53 235
DEC 24 94 621
JAN 24 113 1236
B 41 93 483
MAR 46 109 514
APR 48 130 345
MAY 55 171 540
JUN 31 118 661
JuL 26 44 159
AUG 18 34 58
SEP 19 33 46




TABLE 15

FOREST SERVICE WATER TEMPERATURE DATA FOR
NORTH AND SOUTH FORK UMATILLA AND CORPORATION

WATER TEMP. GAGE AT CORPORATION

Mean Max Mean Min Mean Mean

OCT 53 43 47
NOV 47 39 44
DEC 43 37 41
JAN 42 36 39
FeB 43 37 40
MAR 44 37 41
APR 47 39 42
MAY 52 40 44
JUN 61 44 51
JUL 65 49 57
AUG 64 51 57
SEP 58 48 52

WATER TEMP GAGE ON SOUTH FORK NEAR CORPORATION

Mean Max Mean Min Mean Mean

oCT 54 42 48
NOovV 47 38 42
DEC 42 36 39
JAN 40 34 37
FEB 41 35 38
MAR 44 36 39
APR 46 37 40
MAY 54 39 45
JUN 63 44 53
JUL 67 52 59
AUG 67 55 60
SEP 64 49 56

WATER TEMP. GAGE ON NORTH FORK NEAR (X)RP(‘?‘RATIO

Mean Max Mean Min Mean Mean

OCT 51 43 46
NOV 47 39 44
DEC 44 37 41
JAN 42 36 40
FEB 43 37 40
MAR 44 38 41
APR 47 39 42
MAY 50 40 44
JUN 57 43 49
JUL 61 48 54
AUG 60 48 53
SEP 58 46 50




TABLE 16
GEOLOGICAL SURVEY STREAMFLOW DATA

Umanita River at Meacham 14020000 Umatilla River at Pendiston 14021000 Umatilla River at Yoakum 14026000
alter construcuon of McKay Reservoir
MN MEAN MAX MN MEAN MAX
ocT 39 59 169 ccl 37 74 246 MN MEAN MAX
NOV 40 125 405 NOV 52 227 a45 ocT 44 97 455
DEC 44 250 716 DEC 69 561 1786 NOV 59 265 153s
JAN 46 267 656 JAN 70 650 2068 (4203 76 628 2054
FEB 72 316 910 FEB 107 a43 2375 JAN a2 755 2204
MAR 199 370 989 MAR 410 1003 2672 FER 115 956 3057
APR 162 540 88§ Am 299 1321 2347 MAR 413 1249 3654
MAY 67 450 1135 MAY 198 876 2519 APR 358 1661 3334
JLN 64 197 591 JUN 64 319 692 MAY 256 1072 3445
JuL 40 66 110 JuL IS 76 189 JUN 244 485 1220
AUG 37 48 63 AUG 17 38 76 JuL 211 352 456
SEP 35 40 82 SEP 23 45 85 AUG 123 304 416
SEP 22 163 305
Meacham Creek at Gibbon 14020300 Umaulia River above McKay Creek 14022000
Umatlla River et Umatila 14033500
MN MEAN MAX MN MEAN MAX
ocr 11 17 35 ocr 47 100 451 MIN MEAN MAX
NOV 23 s1 144 NOV 57 293 1466 ocT 4.2 77 3an
OC 60 204 671 DEC 7s 413 686 NW 40 226 878
JAN 66 215 762 JAN 85 564 1532 DEC 79 551 1948
FEB 99 365 1223 FEE 164 767 1494 JAN 89 669 2366
MAR 202 430 922 MAR 510 1128 2470 FEB 87 898 2994
APA 252 526 1124 APR 452 1199 2022 MAR 154 1029 3679
MAY 126 291 597 MAY 104 660 1680 APR 46 1134 3056
JUN 41 107 271 JUN 50 223 631 MAY 16 560 3362
JUL 13 24 46 JuL 23 44 77 JUN 13 111 805
AUG 9 12 17 AUG 14 24 32 JUL 13 21 149
e 9 12 17 SEP 27 46 129 AUG 13 23 66
SEP 1.3 35 124
Umatilla River at Yoakum 14026000
before construction ot McKay Reservorr
MN MEAN MAX
ocT 40 91 224
NOV 58 263 827
DEC 107 580 1362
JAN 123 772 2761
FEB 273 1154 2879
MAR 450 1640 3581
APR 843 2177 4636
MAY 230 1266 4766
JUN 48 411 1622
JuL 20 85 255
Am 19 40 109
SEP 30 9 92




TABLE 17
GEOLOGICAL SURVEY WATER TEMPERATURE DATA

Umatilla River at Meacham Creek 14020000
Years 1959-1980 Water Temperatures, in deg. F

MIN MAX
oCT 37.9 59.0
NOV 34.7 51.8
DEC 32.0 46.9
JAN 32.0 45.0
FEB 32.0 45.0
MAR 33.1 50.0
APR 37.0 57.2
MAY 37.9 66.0
JUN 42.1 73.9
JUL 46.9 77.0
AUG 48.9 75.0
SEP 44.6 70.7
Umatilla River near Umatilla 14033500

Years 1963-69 Water Temperatures, in deg. F

MIN MAX MEAN
OoCT 45.0 68.0 57.2
NOV 39.2 59.0 48.4
DEC 32.0 54.0 43.5
JAN 32.0 51.8 40.8
FEB 32.9 56.3 45.0
MAR 40.1 62.1 50.7
APR 48.0 69.8 54.0
MAY 45.9 80.1 58.8
JUN 511 81.0 66.6
JUL 59.0 83.3 70.9
AUG 61.9 84.9 70.2
SEP 56.8 73.9 64.4

51




Oe= =33 O D ™ WU

=

-0 -

“o~o 3 @

. o3 >~

® Q

1800:
1soof H
1400 +
1200 +
1000 t
800 }
600 -+
400 -

L 4
200 1 *
0+ ﬁ + &: i% EIS——J +

Forest Service gage on South Fork Umatilia, near Corporation

L 2

70
65

L 4

L 4

NN

% min
0O mean

¢ max

OCT NOV OEC JAN FEE MAR APR MAY JUN JUL AUG SEP

Month

Forest Service gage on South Fork Umatilla near Corporation

l

l

GOT

55
F 5.
45
40
35
30

+

-

|

.\
+

O—e—=
O-e—u
O-e—n
O-+—a

:
&

O-e-m
(J-o-B

1 .

O0—-e

O-——e

T

L 4

$

I
a

{1y —eo——1

OCT WV DEC JAN FEB MAR APR MAY JUN JUL AUGSEP

Month

FIGURE 15

USFS GAGE ON NORTH FORK UMATILLA RIVER (64114601)
MINIMUM, MEAN, AND MAXIMUM STREAMFLOW AND TEMPERATURE

52

8 Mean Max

Mean Min

- M

* Mean mean




o

Sc3—>s—=<Z

180
160
140
120
100
80
60
40
20

North Fork Umatilla River near Corporation, Gage No. 64114601

I =kl e

ot et
a{]

.
o |
|
. .

—— 0O

()

i)

od
% : S
s B

Month

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

Forest Service gage on North Fork Umatilla near Corporation

FIGURE 16

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
Month

USFS GAGE ON NORTH FORK UMATIL(I)JA RIVER (64114601)

MINIMUM STREAMFL




S o—3Ipo W

D

1400
1200

1000 t
800 7
600 7
400 r
200 7

65
60

55 1

50
45
40
35

30+

| -
‘ [}
e min
. Y mean
[ 4
« ° ¢ e max
, | : ;
. L LL |
! Q L4 = |
& @ ol 2 m_, Q ] ] " g O S . &
OCT NOV OEC JAN FEB MAR APR MAY JUN JUL AUG SEP
Month
|
t . n '
L s | | = ii
* e || ™ Mean Max
. \ ! !I
-+ 1 ! ' !
o ® n ¢ 3 = - 'J‘ =~ Mean” Min |
T ' . | ,
;&’ * : = = . 2 'e Mean mean |
7 = T e et
r I
|
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
Month
FIGURE 17

USFS GAGE ON SOUTH FORK UMATILLA RIVER (64114701)
MINIMUM, MEAN, AND MAXIMUM STREAMFLOW AND TEMPERATURE

54




So——=-3po W0

(@]

Sc3—>5—x%

o — —

— 0O

200

180 -

160
140
120
100
80
60
40
20

South Fork Umatilla River near Corporation, Gage No. 64114701

' =
f - i , —
! b9 o MN
1 | | |
s . T MEAN |
| | - | —
| | ~ |
! ¢ T
1 | ? ] | !
ri ; m . - " s & o -

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
Month

Forest Service gage on South Fork Umatilla near Corporation

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
Month

FIGURE 18

USFS GAGE ON SOUTH FORK UMATILLA RIVER (64114701)
MINIMUM STREAMFLOW




S

13000

r
e
a
m

o 3 o~ ~o - =

Do

Forest Service gage on Umatilla River at Corporation

2500 +

2000 +
|

1500 +

i
1000 +
500 +

0 )

.
1
i

L 3 =
— -

c- e

P
N
o 2 z 2
s . m B N

—

—
—

-
—

L J
-

® min

— mean |

L

(e

70
65
60
55

45
40
35

30 -

OCT NOV DEC JAN FEE MAR APR MAY JUN JUL AUG SEP
Month

Forest Service gage on Umatilla River at Corporation

e

t

[}

. . Mean Max

-- Mean Min

¢ Mean mean

OCT NOV 0eC JAN FEE MAR APR MAY JUN JUL AUG SEP
Month

FIGURE 19

FS GAGE AT CORPORATION (6411450
MINIMUM, MEAN AND MAXIMUM STREAMFLOW AND lI)EMPERATURE

56




f2o——"3mp@ "W

- O -

wn

Umatilla River at Corporation, Gage No. 641 14501

500

450 -

400 -

350 +

300 + 3 , B min
250 - i o ]
200) g - , | = mean |
150 + ? i | : n I

: ! . |
122; . L -
0 "3 = u " " = & a
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
Month

M Forest Service gage on Umatilla River at Corporation

|

n 120.0

|
m 100.0 -
u
m  80.0

f 60.0

|
o 40.0 5
W

, 20.0
c 0.0 -
f OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
S Month
FIGURE 20

USFS GAGE AT CORPORATION (64114501)
MINIMUM STREAMFLOW

57




Umatilla River at Meacham. Gage No. 14020000
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Umatilla River above McKay Creek, Gage No. 14022000

S
t 2500 - -
r
® 2000 t .
a .
m ¢ . B MIN
f 1500 1 . ¢ T N
| 4 o | O MEAN
+ | 3 . i
T A
c . - - g
; OLQ»..-.L:.-. L TR S
s OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
Month
FIGURE 27

USGS GAGE ON UMATILLA RIVER ABOVE MCKAY CREEK (14022000)
MINIMUM, MEAN AND MAXIMUM STREAMFLOW AND TEMPERATURE

64




3c3—0-=

20—~

-0

Umatilla River above McKay Creek, Gage No. 14022000

600

500 -

400 i

300 '

200 7

100 ;

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
Month

FIGURE 28

USGS GAGE ON UMATILLA RIVER ABOVE MCKAY CREEK (14022000)
MINIMUM STREAMFLOW

66




Umatilla River at Yoakum, Gage No. 14026000
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Umatilla River at Yoakum, Gage No. 14026000
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Umatilla River at Umatilla, Gage No. 14033500
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TABLE 18

WATER QUALITY . UMATILLA RIVER BASIN(3)

Parsmeters [ Corporation] " Cray || Omy Mgf:n m Barrthart
Creek | River)

Cation & Anions
Sodium 28 L} /] 31 1l 8 33 % 94
Potassium 13 16 29 14 13 13 18 53 26
Cakcium 41 31 43 45 41 46 14 46 170
Magnesim 15 <00 <010 | 16 16 18 32 16 39
Bicarbonsie U3 | TS | 858 | WI | U3 | M3 | 46 W | U
Carbonate 005 | 839 | 300 | 004 | 005 [ o004 | 009 [ 0N 03
Chloride 11 44 26 Ly | <10 | 12 25 12 5l
Sulfite <20 | <20 | <20 | <20 | <20 | <2 36 3 84
Nitrate-N <01 [ <01 [ <1 | <01 [ <01 [ 02 04 19 11
Fluoride <0l 12 066 | <01 | <01 | <01 | <01 [ 031 | 012
Hydroxide 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 00
pH (no units) 16 93, | 88 15 14 15 16 A 2]
Conductivity 514 165 155 s | 65 | B1 | 886 518 180

(mmhoem)
Alkalinity ! 7 ] | /) i ] ;] 10
8 0 150 120 6 0 % " 20 120
Hardness 80 | 925 | 08 | 179 | 169 | 190 | N9 1 |

Dissolved Gases
Orygen 128 11 13 129 | 120 | 128 || 130 128
Hydrogen Sulfides present | resent

[Temperature (C) | 18 11,3 §2 [ 19 | L6 23 || 14 24

() All tations semped o 249 cxcept Mimehal Spings, which wassangedon Y381,




Principal diversions from the Umatilla
The principal diversions from the Umatilla River are summarized in Table 19.
TABLE 19
PRINCIPAL DIVERSIONS (CFS) FROM THE UMATILLA RIVER

Diversions | Ot Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Furnish Canal 06 0 O O O 11 84 114 114 115 105 45
0 0 0 O

Pékeh Canall 26 002 150 146 170 189 116 118 @46 15 14 14

Maxwell Cand 21 0O 0 O 02 54 68 50 38 35 30

Western Land 4 3 3 1 2 47 197 200 178 183 164 81

canal

West Division 9 16 3 0 3 46 142 166 160 165 165 142

canal

Total 156 122 165 144 179 293 668 736 579 516 483 312

NOTES:

1. Diversionslisted are located between Y oakum and Umatilla.

2. Furnish Canal near Echo diverts from right bank of Umatilla River and delivers water to Cold
Springs Reservoir.

3. Umatilla Project Feed Cand diverts from right bank of UmatillaRiver and delivers waterto
Cold Springs Reservair.

4. Allen Canal at Echo diverts from right bank of Western Land Canal.

5. Maxwell Canal near Hermiston diverts from right bank of Umatilla for irrigation near
Hermiston;at times it receives water from Cold Springs Reservoir.

6. Western Land Canal near Echo diverts from left bank of Umatillafor irrigation west of Echo
and Stanfield;ground water recharge near Ordnance. _ o

7. West Division Main Canal near Umatilla diverts from left bank of Umatillafor irrigation near

[rrigon and Boardman.
Instream Flows and Water Rights

The Oregon Water Resources Commission has a policy to “support the anadromous fish
production goals of the Northwest Power Planning Council, Oregon Department of Fish and
Wildlife and Confederated Tribes of the Umatilla Indian Reservation for the Umatilla River Basin”.

The Commission has severa ways of managing the waters in the Umatilla Basin to support this
policy. The Commission has established minimum perennia streamflows to help protect aquatic
life in the Umatilla Basin. Under Oregon law, minimum streamflows are treated as natural flow
rights and are regulated according to priority in the same manner as water rights. The Umatilla
Basin minimum perennial streamflows have a priority date of November 3, 1983. These minimum
levels cannot always be maintained, and are typically not met in the Umatilla River between June 1

and October 31. The recommended streamflow levels will be satisfied in the South Fork Walla
Walla River in most years. The recommended minimum perennia streamflows for the Umatilla
River, South Fork Walla Walla River and North Fork Meacham Creek are shown in Table20.

The Commission may also withdraw unappropriated surface water, which effectively closes a
stream or river to further appropriation during part or al of the year. The Umatilla Basin Program
declares that no new appropriations will be alowed on affected streams and tributaries when




minimum streamflows are below established levels. Both the Umatilla River and tributaries, and
the Walla Walla River and tributaries are under withdrawal orders. The purpose of the withdrawal
isto conserve all remaining flows for instream purposes, and as such fish uses are exempt from
the withdrawal order.

Although fisheries projects are exempt from such withdrawal orders, a permit to appropriate
surface water must be granted for each project.

TABLE 20
MINIMUM PERENNIAL STREAMFLOWS (CFS)

Month
Stream / Location Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Umatilla River 25 25 60 60 97 97 97 97 60 40 40 40
Below Forks
umatilla River 200 200 200 200 240 240 240 240 200 100 60 60
Meacham Ck. to McKay Ck.
UmatillaRiver 300 250 250 250 250 250 250 250 250 120 85 85
McKay Ck. to mouth
NF umatilla River 12 12 25 25 40 40 40 40 25 25 25 25
Below Coyote Ck.
NF Meacham Ck. 10 10 40 4 70 70 70 70 40 25 10 10
Below Bear Ck.
SFWalla Walla 5 5 25 25 36 36 36 36 25 15 15 15
Below Elbow Ck.

Flood Frequency Data

The Federal Emergency Management Agency (FEMA) Flood Insurance Studies for the Umatilla
and Walla Walla drainage basins were reviewed. These reports contain flood flow statistics and

stages in the creeks and rivers as well as floodplain boundaries (Table 21). No FEMA data exists
for the Umatilla River above Pendleton.

The flooding potential at each of the proposed sites was qualitatively evaluated and rated as low,
moderate or high. This judgement was based on field observation, local knowledge and published
documentation. Low flood potential means there were no evident signs of flood potential at the
site, and no documented flood history. Moderate flood potential means there is a known or
documented history of moderate flooding, or the site lies within the FEMA defined 100-year
floodplain boundary, or evidence of flooding was observed in the field. Sites were rated as having
ahigh flood potential if there is aknown or documented history of recurrent flooding.




TABLE 21

QUALITATIVE EVALUATION OF FLOOD POTENTIAL AT PROPOSED SITES

Site Within
Sites Stream Flood 100-Year Comments
Potential Flood
Boundary
Meacham Creek at Camp Meacham Creek Moderate No FEMA data | some evidence of shifting channel
Creek
Carporation Umatilla River Low No FEMA data
| Emmett Williams Umatilla River Low No FEMA data
Fred Gray Umatilla River Moderate No FEMA data historical bank erosion and
subject to flooding at downstream
end
Thorn Hollow Umatilla River Low No FEMA data relatively high bank
Cayuse Umatilla River Moderate NoFEMA data | evidence of unstable bank and
periodic flooding
Mission Umatilla River Low No FEMA data | _site is 8 to 10 feet above river
ODF&W Umatilla River High No FEMA data | existing berm indicates historical
flooding
Barnhart Umatilla River High Yes recent flooding has occurred due
to low bank
Nolin Umatilla River Moderate Yes unstable bank subject to erosion
and channel shifting eveident
Echo Meadows Umatilla River High Yes recent flooding and evidence of
channel movement
Three Mile Dam Umatilla River Low No
South Fork Walla Walla S. Fork Walla Low No
Walla

SURFACE WATER SUMMARY AND RECOMMENDATIONS

Gravity Surface Water Supply

Locations potentially suitable for a gravity surface water supply have been identified at the

following sites:

. Corporation,




. Emmett Williams,

. Fred Gray 80 acre,

. ODF&W, and

. Meacham Creek at Camp Creek.

In order to further evaluate the development potential of a gravity supply at any of these Sites, site-
specific data is required. A site survey is needed to establish the area, elevation and general
topography of each site. This survey should include:

establisning the river location relative to the Ste,
. establisning the potentid river intake location relative to the Ste,

. measurement of a river cross-section between the highest points within the defined
river channd section a the fidd identified intake location, and

. determination of the hydraulic gradient (to the nearest 0.1 ft.) from a point 500 feet
upstream of the potential intake location to the downstream end of the potential
facility site. Discharge datais requited for the river on the day the hydraulic gradient
is surveyed. This information snould be obtained from the appropriate USGS or
USFS stream gaging station for each site.

Pumped surface water supply. All other sites are presently identified as potentially most
suitable for a pumped surface water supply. A gravity supply could be developed at these Sites,
but would require more extensive site work, in-river structures, and long supply pipelines.

In order to further evauate the development chotential of apumped supply at any of these sites, site-
specific data is required. The site and hydraulic gradient survey data identified above for the
gravity supply analysis fulfills the information needs for a pumped water supply. The potential
pumped intake location for each site needs to be identified in the field and noted on the site survey.

GROUNDWATER
Review of Available Data

Groundwater quantity and quality was evaluated for each identified potential production facility and
the following Is a summary of the findings for each site. The evaluation consisted of a review of
driller’s logs on file with the Oregon Department of Water Resources (ODWR); published reports
by ODWR, USGS, and other agencies; and unpublished reports from JIMM files.

Corporation: Two groundwater wells were identified in this area. One well log reported
development to a depth of 237 feet, t/)ieldi ng 60 gpm at 54°F. The other well log reported
development to 85 feet deep in fractured basalt, yielding 48 gpm at 68°F with artesian flow at 8 psi.
Potential for developing groundwater supply in excess of 1 cfs is considered low.

Emmett Williams: Two wells were identified on the Williams' property. The Lavadour well
yielded 7 gpm at 54°C, at 140 ft. depth in fractured gray basalt. The Emmett Williams well o
reported artesian flow yield of 200 gpm at 53°F, 15 psi. The well was drilled to a depth of 23
feet at which point it entered a layer (thickness unknown - at least 8 ft.) of red cinder and small
gravel. The extent of this water bearing zone is unknown. Further testing would be necessary to
determine potentia for development of a groundwater supply from this zone, but a supply in
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ﬁ)}(_ces_'a; of 500 gpm may be possible. A test well is needed to determine groundwater potential at
issite.

Fred Gray - 27 and 80 Acre: Six domestic well logs were identified in this area. All wells
terminated’in black or %ray basalt zones at a maximum depth of 245 feet. The highest yielding well
tested at 200 gpm with extreme draw down after a short pumping period. A well located on the
site has a total depth of 92 ft. and yielded 30 gpm with 21 ft. drawdown in 2.5 hours. A
temperature of 8°C was reported. It is unknown if the red cinder and small gravel zone, identified
at the Emmett Williams site, exists in this area. A test well is needed to determine groundwater
potentia at this site.

Meacham Creek above N. Fork Meacham Confluence: No specific groundwater
information on thissiteis available. The closest well logsto this site are near Bonifer.

Meacham Creek at Camp Creek: No specific groundwater information on this site is
available. The closest well logs to this site are near Bonifer.

Bonifer Springs: Two wells arc located approximately 1 mile downstream from Bonifer. A log
of @109 foot well reported 80 gpm at zero feet of drawdown after a 2 hour pump test. The Ic\;/glof a
164 foot well reported 27 gpm with 4 feet of drawdown after a 2 hourogﬂmp test. Water
temperature in these wells was reported at 55°F. Potential for developing a500+ gpm well at the
Bonifer site is considered low, but possible. A test well is needed to determine groundwater
potential at thissite, if a groundwater supply is considered to be desirable.

Thorn Hollow: Records of 14 domestic wells located in Sections 4 and 5 were evaluated. The
deepest well was developed to 120 feet. The highest producing well test yielded 75 gpm artesian
flow with a head of 8 feet in 1969. Six of the 14 wells reported artesian flow. No well water
temperature was available, but it is expected to be in the mid 50°F range. A test well is needed to
determine groundwater potential at this site.

Black Bridge: Groundwater development is not applicable at this site.

Cayuse Bridge: Groundwater development is not applicable at this site.

Homly: Groundwater development is not applicable at this site.

Minthorn: One existing well was identified in this area. The well is reported to be developed to a
depth of 80 feet with atest yield of 150 gpm without any recorded drawdown after one hour. A

test well is needed to determine groundwater potential at thissite.

Mission: Records of 6 domestic wellsin this area indicated no artesian flows and sufficient
groundwater supply for domestic use only. None of the wells in this area were developed to a
depth greater than 84 feet. There are reports of 300+ ft. wells in the vicinity with yields of
approximately 2 cfs. A test well is needed to determine groundwater potential at this site at depths
below 84 feet.

ODF&W: Groundwater development is not applicable at this site.

Babe Ruth: Groundwater development is not applicable at this site.

Riverside: Groundwater development is not applicable at this site.

Barnhart: No wells were identified in this area.




Nolin: No wells were identified in area.
Echo Meadows: Groundwater development is not applicable at this site.

Cottonwood Bend Area: Well logsin this area (Section 19 and 20) reported yields of 2000
gpm with temperatures in the mid 50°F range. These wells are located in a zone of highly
permeable sediments. The source of this water is recharge from irrigation on the surrounding area.
Thereis no potential for high groundwater yields from shallow wells north of Bridge Road, which
is awesterly continuation of Highland Avenue in Hermiston, Oregon.

Minnehaha Springs yields an estimated discharge to the river of between 3 cfs and 8 cfs. The City
of Hermiston has a water right on Minnehaha Springs and ODF&W maintained a hatch box on the
springs in the past.

Three Mile Dam: No wells were identified in this area
TEST WELL DRILLING PROGRAM

Three test wells were constructed to evaluate groundwater production potential at three alternative
Umatilla Satellite Project hatchery sites. The investigated sites were the Fred Gray and Emmett
Williams sites on the Umatilla River and the Russell Walker site on the South Fork Walla Walla
River. A fourth site, the Bar M Ranch on the Umatilla River, was not drilled based upon the
results of the initial three wells.

Two hydrogeologic units are present at each site. The upper hydrogeologic unit is the alluvium
which consists of river deposited sands and gravel with a maximum thickness of about 50 feet.
The alluvium was not considered as a first-choice groundwater source due to river influences on
water temperature and quality. The lower hydrogeologic unit is the Columbia River basalt. The
basalt has constant temperature groundwater and was considered as the preferred groundwater
source for potential disease-free egg incubation and early rearing water supplies. The basalt
hydrogeologic unit is further subdivided into an shallow non-flowing or low-pressure artesian
zone and a deep high-pressure artesian zone.

Project Scope and Schedule

The scope of the project consisted of drilling and testing deep wells at each site to evaluate the
groundwater characteristics of the basalt aquifer. Target production rate for each site was 600 to

1000 gpm. Water quality criteria called for amaximum groundwater temperature of 60°F; lower
groundwater temperatures were preferred.

The original project scope called for wells to tap both the upper and lower basalt zones. However,
CTUIR Water Resources personnel were concerned with the potential problems resulting from
water level interference with existing domestic wells completed in the upper basalt zone. As a

result, the scope of the project was modified to test only the deep aquifer zone, with casing sealed
to aminimum depth of 150 feet at each site.

Following well construction, each well was tested to determine aquifer production potential.
During each well test, groundwater temperature, conductivity, pH and hydrogen sulfide were
measured in the field, and water samples for laboratory analysis were obtained.

The project was authorized on June 12 by Bonneville Power Administration. Start of the project

was delayed by difficulties obtaining permits for the test wells from Tribal Water Resources.
Permits were obtained on August 16, and the drilling contractor, Larry Burd Well Drilling,
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commenced drilling on October 15, 1991. Burd completed drilling on January 3, 1992. Rump
testing was completed on January 17, 1992. Drilling of the fourth well (Bar M Ranch) was
canceled based upon results of the first three wells.

The test wells were 8-inch diameter and rangfed in total depth from 280 to 450 feet. To avoid
interfering with existing nearby domestic wells, each well had a minimum of 150 feet of 8-inch
steel casi ngi which was sealed to the surface with cement grout. Below the 8-inch casing, the wells
were completed as open boreholes.

Gray Test Well. The Gray Test Well was drilled to atotal depth of 370 feet. The well will
flow for short-durations at rates in excess of 1400 gpm. Shut-in pressure exceeds 60 psi.
Pro eIJe(:ted long-term production from the deep basalt aquifer at the site is 1000 gpm from a single

| and 1500 g fm from multiple wells. Water temperature is 57°F, and the water contains
approximately 0.3 ppm hydrogen sulfide.

The Gray Well was initially constructed with 8-inch casing cemented to 150 feet. However, the
open well bore below the 8-inch casing provided a hydraulic connection between high pressure
artesian zones (located below 300 feet) and non-artesian zones (located above 200 feet). As a
result, two near prlvate wells be?an to flow when the Gray Well was shut-in. To remedy this
srtuatron a drrII le plug was installed in the well and 6-inch casing was cemented in place from

300 feet to the surface. The well is presently plugged but can be rehabilitated by removal of the
drillable plug.

Williams Test Well. The Williams Test Well was drilled to a total depth of 280 feet. Shut-in
pressure is approximately 88 psi and short-duration artesian flow rates exceed 1000 gpm.
Pro eIJ ected long-term production from the deep basalt aquifers at the site is 1200 gpm from a single

| and 1800 gpm from multiple wells. Water temperature is 56°F, and the water contains
approximately 3 ppm hydrogen sulfide.

Walker Test Well. The Walker Test Well was completed to a total depth of 450 feet. Shut-in
Pressure is approximately 25 psi and short-duration artesian flow rates exceed 500 gpm. Projected

ong-term production from the deep basalt aquifers at the site is 250 gpm from a single well and
400 gﬁ)m from multiple wells. Water temperature is 68°F, and the water contains approximately 1
ppm hydrogen sulfide.

Conclusions and Recommendations

Tests of the deep basalt aquifer at the Emmett Williams and Fred Gray sites indicate that
groundwater in sufficient quantities for the proposed hatchery needs, can be developed from the
eep basalt aquifer at the Emmett Williams and Fred Gray Sites. However hydrogen sulfide in

ﬁroundwater produced from the deep basalt aquifer at these sites would require treatment for
atchery use

Aquifer testing at the Russell Walker site suggests that groundwater from the der?o basalt aquifer

may not be available in sufficient quantities for hatchery needs. The temperature of the deep basalt

ﬁro%ndwater Is too warm for the proposed use and hydrogen sulfide would require treatment for
atchery use

Alternative groundwater sources include the shallow basalt at the Fred Gray site and alluvium at all
identified sites.

Additional investigation will be required to confirm the asguantlty’ temperature and quality of
groundwater derived from the alluvium or shallow basalt. We recommend that additional
groundwater investigation be conducted prior to or during the design phase.
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The aluvial groundwater investigation at the preferred alternative site would start with a
geophysical Investigation to determine the bedrock profile. Following the geophysical
Investigation, a number of shallow wells and piezometers would be drilled for evaluation of aquifer
characteristics. We anticipate that the average well and piezometer depth would be thirty feet or
less. For predesign purposes, some of the piezometers and test wells would also be useful for
monitoring of groundwater levels beneath selected site facilities.

If the Fred Gray site is chosen as the preferred alternative, we recommend a shallow basalt
groundwater evaluation in addition to the alluvial groundwater investigation. The shallow basalt
evaluation probably would not involve drilling. Instead, one or more existing domestic wellsin
the area could be pump-tested to determine aquifer characteristics. Potential wells for testing
include the Picard, Kirksey, and McBean wells. Based upon the results of the testing, estimates
could be made regarding quantity of groundwater available for hatchery supply purposes.




REVIEW OF EXISTING FACILITIES

AND ASSESSMENT OF EXPANSION POTENTIAL
INTRODUCTION

Implementation of the Umatilla Subbasin Plan will require additional hatchery production and
related fisheries facilities. The purpose of this section is to review and assess the expansion
potential of existing% hatcheries and facilities in the Columbia River Basin. The use or expansion of
existing facilities (if possible) may offer significant economic wlgg in capital and operéting costs.
The information presented in this section is based on publish

information, site visits, and
discussion with agency, tribal, and fisheries personnel.

The following hatcheries/fisheries facilities have been evaluated for use in the implementation of
the Umatilla Subbasin Plan:

. Wallowa Hatchery

. Lookingglass Hatchery

. Irrigon Hatchery

Umatilla Hatchery

. Lyons Ferry Salmon Hatchery

. Bonifer Springs Acclimation and Release Pond

. Minthom A cclimation and Release Pond

. Springfield Aquaculture Facility (formerly Ore Aqua)
ASSESSMENT OF EXPANSION POTENTIAL
Wallowa Hatchery

Hatchery Data

L ocation: Enterprise, Oregon

Digance from Pendleton: 97 miles

Operating Agency: ODF&W

Funding Agencies: COE
USF&WS under LSRCP
ODF&W

Species Reared: summersteel head




Resident Trout
Resident Coho
Type of Rearing System Single-Pass Raceways
Acclimation Ponds for StSu
Water Supply Groundwater
Springs
Spring Creek
Wallowa River
Expansion Potential
The expansion of this hatchery would require additional water, which does not
ear to be available. Spring Creek is also seriously impacted by agricultura run-
off. Low flows and high temperatures are experienced during the summer. Ponds
often freeze over during the winter. Increased flows in the Wallowa River could
alow increased production at this hatchery.
Additional Information:

Assessment of Present Anadromous Fish Production Facilities in the Columbia
River Basin, Volume 3, Bonneville Power Administration.

Lookingglass Hatchery

Hatchery Data
L ocation: Lookingglass Creek near Elgin, Oregon
Digance from Pendleton: 59 miles
Operating Agency: ODF&W
Funding Agency: USF&WS under LSRCP
Species Reared: Spring Chinook
Type of Rearing System Single Pass Raceway
water Supply Groundwater
Lookingglass Creek
Expansion Potential

The operation of this hatchery is complicated by winter access problems, icing in
L ooki nPgIas Creek, and low water temperatures that limit fish growth in winter
and early spring. The expansion of this hatchery would require additiona raceway
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space. Development of additional raceways could require relocation of existing
staff housing. It is not known if any new production units at this facility could be
used for non-LSRCP production in the Umatilla Basin.

Additional  Information:

Assessment of Present Anadromous Fish Production Facilities in the Columbia
River Basin, Volume 3, Bonneville Power Administration.

Irrigon Hatchery

Hatchery Data
L ocation: Irrigon, Oregon
Digance from Pendleton: 51 miles
Operating Agency: ODF&W
Funding Agency: USF&WS under LSRCP
SpeciesReared: Fall Chinook
Spring Chinook
Summer Steelhead
Type of Rearing System Two-pass Standard Oregon Raceways
water Supply Groundwater
Expansion Potential

The expansion of this hatchery would require additional water and space. If

oxygen supplementation is proven effective and/or additional water is developed,

this facility could have the potential to increase production. It is not known if any

rLljew phodlécti_on units at this facility could be used for non-L SRCP production in the
metilla Basin.

Additional Information:

Assessment of Present Anadromous Fish Production Facilities in the Columbia
River Basin, Volume 3, Bonneville Power Administration.

Umatilla Hatchery

Hatchery Data
Location: Irrigon, Oregon
Distance from Pendleton: 51 miles
Operating Agency: ODF&W/CTUIR
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Funding Agency: Bonneville Power Administmtion
Species Reared: Fall Chinook

Spring Chinook

Summer Steelhead
Type of Rearing System Two-pass Standard Oregon Raceways

Three-pass Michigan Raceways with
Supplemental Oxygen

water Supply Groundwater

Expansion Potential

This hatchery is testing the use of supplemental oxygen to increase the production
of fall and spring chinook. If oxygen supplementation is proven effective,
production could be expanded by construction of additional raceways. Because of
the duration of the oxygen experiment, the potential expansion of this hatchery
would not be possible for at least 5-6 years.

Additional Information:

Umatilla Fish Hatchery - Construction Drawing. 1989. U.S.Corps of Engineers,
Walla Walla District, Walla Walla

Umatilla Hatchery Master Plan. 1989. Prepared by the Oregon Department of Fish
and Wildlife and The Confederated Tribes of the Umatilla Indian Reservation.
Prepared for the Northwest Power Planning Council.

Evaluation of the Pure Oxy?m System at the Umatilla Hatchery. 1991. Fish
Factory, Prepared for Bonneville Power Administration.

Lyons Ferry Salmon Hatchery

Hatchery Data
Location: Starbuck, Washington
Digance from Pendleton: 96 miles
Operating Agency: WDF
Funding Agency: USF&WS and COE
Species Reared: Fall Chinook
Spring Chinook
Type of Rearing System Singe-pass early rearing raceway

Large Ponds (3)




Water Supply
Expansion Potential

Groundwater

The expansion of this hatchery would require additional groundwater. The amount
of additional available groundwater is unknown. Because only 3 large ponds are
available for fry rearing, species/stock isolation and segregation may be difficult at

this hatchery
Ad(ditional Information:

Assessment of Present Anadiomous Fish Production Facilities in the Columbia
River Basin, Volume 4, Bonneville Power Administration.

Bonifer Springs Acclimation and Release Pond

Hatchery Data
Location:
Distance from Pendleton:
Operating Agency:
Funding Agency:
Species Reared:

Type of Rearing System
Water Supply
Expansion Potential

Meacham Creek, River Mile 2.0
25 miles

CTUIR

Bonneville Power Administration
Summer Steelbead (adult holding)
Summer Steelbead (acclimation)
Fall Chinook (acclimation)

Spring Chinook |

Single-pass pond

Spring water

Thisfacility is used for adult capture of summer steelhead, holding of adult summer
steelhead, and acclimation and release of fall and spring chinook and summer
steelhead. Disease problems with "Ich", low dissolved oxygen concentrations, and
release have been experienced at this facility. Recommendations for the
improvement and expansion of the capacity of this facility for adult holding and
acclimation have been developed by Fish Management Consultants (1989). These
recommendations if implemented, will improve the operation and capacity of this

facility for acclimation.

This facility does not have enough water for adult holding of fall and spring
chinook under the Umatilla Subbasin Plan or for incubation and rearing of the

NEOH portion of the Umatilla Basin

Additional Information:
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Operation, Maintenance and Evaluation of the Bonifer and Minthom Springs
Juvenile Release and Adult Collection Facilities, 1988. Bonneville Power
Administration

Review of Bonifer Springs Culture Operation with Recommendations. 1989. Fish
Management Consultants, Prepared for the Confederated Tribes of the Umatilla
Indian Reservation.

Minthorn Acclimation and Release Pond

Hatchery Data
Location: Umatilla River, River Mile 63.7
Digance from Pendleton: 10 miles
Operating Agency: CTUIR
Funding Agency: Bonneville Power Administration
Species Reared: Summer Steelhead (adult holding)
Summer Steelhead (acclimation)
Fall Chinook (acclimation)
Water Supply Spring water
Expansion Potential

Thisfacility is used for adult capture of summer steelhead, holding of adult summer
stcelhead, and acclimation and release of fall chinook and summer steelhcad.
Disease problems with "Ich", low dissolved oxygen concentrations, high water
temperatures, and low water flows have been experienced at this facility.
Recommendations for the improvement and expansion of the capacity of this facility
for adult holding and acclimation have been developed by Fish Management
Consultants (1989). These recommendations, if implemented, will improve the
operation and capacity of this facility for adult holding and spawning and juvenile
acclimation for a relatively smal additiond number of steelhead.

This facility does not have enough water for adult holding of fall and spring
chinook under the Umatilla Subbasin Plan or for incubation and rearing of the
NEOH portion of the Umatilla Basin.

Additional Information:
Operation, Maintenance and Evaluation of the Bonifer and Minthom Springs
JuC\I/eniIe Release and Adult Collection Facilities, 1988. Bonneville Power
Administration

Minthom Facility Evaluation. 1989. Fish Management Consultants, Prepared for
the Confederated Tribes of the Umatilla Indian Reservation.




Springfield Aquaculture Facility

Hatchery Data

Location: Springfield, Oregon

Digance from Pendleton: 356 miles

Operating Company: Alleco Financial Corporation

Species Reared: Coho
Chinook

Type of Rearing System Single-pass raceway system with oxygen
supplement

Adult Holding Capacity 50,000 adult fish

Incubation Capacity 25,000,000 eggs

Maximum Rearing Capacity: 500,000 |b
Maximum Y early Rearing Capacity: 1,200,000 |b
Water Supply McKenzie River
Heated Process water from paper mill
Expansion Potential

Thisis a productive and effective large-scale hatchery. It has the ability to mix river
and heat process water to adjust hatchery water temperature. All influent water is
disinfected with chlorine prior to use. This hatchery has one of the lowest cost per
smolt ratios in the industry. Species/stock isolation can be maintained from adult
holding through rearing. This hatchery is 356 miles from Pendleton. The use of
this facility for rearing would probably require the use of extended
rearing/acclimation sites for any fish transported into the Umatilla Basin.

This hatcherK has good potential for the Umatilla and NEOH projects. Because of
the size of this facllity, the utilization of this facility for other state, federal, and
tribal programs should be considered

This hatchery is available for purchase at the present time. Any decisions about
potential purchase of this hatchery are time critical

Additional Information;

ring Hatchery Presentation. 1991. Alleco Financial Corporation. Prepared for
The Columbia River Inter-Tribal Fish Commission.

Letter to Mr. Jerry Bauer, dated April 2, 1991 from Mr. Ron Mayo, James M.
Montgomery, Consulting Engineers, Inc., Bellevue, Washington.
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Overall Assessment of Expansion Potential of Hatcheries and Other Fisheries
Facilities

The following hatcheries/fisheries facilities have been considered for use in the implement of the
Umatilla Subbasin Plan:

. Wallowa Hatchery
. Lookingglass Hatchery
Irrigon Hatchery
. Umatilla Hatchery
Lyons Ferry Salmon Hatchery
. Bonifer Springs Acclimation and Release Pond
. Minthom Acclimation and Release Pond
. Ore Agua Hatchery
With the exception of the Springfield Aquaculture Facility there is little near-term (within 5 years)

potential for expansion of these hatcheries/fisheries facilities. The Springfield facility is somewhat
distant from the Umatilla Basin, but may offer potential for the Umatillaand NEOH programs.




SITE EVALUATION AND SCREENING
INTRODUCTION

This section presents information that relates potential sites in the Umatilla River Basin to various
program options available to meet the production objectives stated in the Umatilla Basin Master
Plan. The information presented includes:

the initid and revised Master Site Ligts
. the gte data collected during initid dtereconnaissance visits (Appendix A), and
gte and facility screening evaluation matrices.

This information was presented to the Umatilla River Technical Work Group at the Site Workshop
held on February 20 and 25, 1991 at the CTUIR headquarters at Mission.

MASTER SITE LIST

Following meetings with BPA, CTUIR, and ODF&W, 26 sites were identified on the Umétilla
River for initial analysis. One additional site, the area termed Cottonwood Bend (includin
Steelhead Park) at approximately river miles 11 to 13, was added following identification o

potential groundwater sources in the area. Table 22 lists these sites and their approximate location
on the UmatillaRiver.

INITIAL SITE RECONNAISSANCE

Members of the consulting team conducted initial site visits in January and February. All sites
were visited by, at minimum, one biologist and one engineer from the consulting team. General
site physical and environmental characteristics were noted and a gravity and groundwater supply
evaluation were conducted. Preliminary surveying was conducted to establish the general
topography of the site as well as assist In the gravity water supply evaluation. All sites were
recorded on videotape. Data developed through the site visits as well as collection of existing

information on the sites was summarized in tabular form and this site datais contained in Appendix
A.




TABLE 22
INITIAL SITE LIST

Site Name River Mile (a)
North Fork Meacham Creek 15 (Meacham Creek)
Meacham Creek at Camp Creek 11 (Meacham Creek)
Meacham Creek at Bonifer Springs 2.5 (Meacham Creek)
Meacham Creek at UmatillaRiver 79 (approximate)
Corporation 89

Emmett Williams 81
FredGray-27acres 80

Fred Gray - 80 acres 80

Thorn Hollow 72

Black Bridge - Cayuse 70

Homly 69

Cayuse Bridge 67.5

UmatillaRiver near Minthom 65 (approximate location)
Mission 61

ODF&W 56.2

Riverside 56

Babe Ruth 52

Barnhart 43.25

Nolin 35

Echo Meadows (below 1-84 bridge) 23-24

Minnehaha Springs 11

Stanfield 23

Minnehaha Springs 11

Cottonwood Bend Area 11-13

Three Mile Dam *° 3

Umatilla Boat Ramp 0.25

‘@) River miles based on USGS 7.5 topographic map series and/or Oregon Water Resources
Department 1988 map of the Umatilla Drainage Basin.




INITIAL SITE AND FACILITY SCREENING

The initial site and facility screening for the Umatilla River was conducted by comparing the water
and space requirements for a particular type of facility with the information developed during the
initial site visits (Table 23). In cases where one or more water or space requirements appeared to
be precluded at a site, this site was eliminated from the list for a particular type of facility and the
major reason(s) for eliminating the site noted.

In several cases, the available surface and ground water data did not allow a clear decision. In
these cases, the information was noted as “to be determined” and would be developed during
subsequent site visits or data gathering efforts.

Two additional facility categories are shown on Table 23; “Alternative Techniques’ and “High
Tech Facility”. Alternative techniques include ways of accomplishing the objectives of a particular
facility type using techniques that are not necessarily spelled out in the Basin Master Plan. This
category was included at this time, but no techniques spelled out, to indicate the possibility of
using alternative techniques should the program require them

The High Tech Facility category includes ways to use a particular site that may otherwise be
marginal or unacceptable on the basis of factors such as water quantity, water temperature,
disinfection requirements, or other considerations. As shown on Table 23, several of the upriver
sites (Corporation through Fred Gray - 80 acres) have the potential for incubation and rearing
using river water with disinfection and, during certain times of the year, cooling as part of facility
design. This would avoid the need to locate and develop an acceptable groundwater supply. Three
Mile Dam could potentially be used for adult holding _(ﬁwen adequate space for expansion) with
ﬁrov_lsuons for cooling a river water supply. If Umatilla stocks are managed as a single stock,

olding att‘lults to maturation at the site they are collected would reduce the stress of transport to an
upriver site.

RESTATEMENT OF MASTER SITE LIST
Followi n%:; meetings with BPA, CTUIR, and ODF&W, 19 sites were identified as having the
potential for further investigation. These sites make up the revised Master Site List (Table 24).
Those gtes diminaied from the initid Site List included:

. North Fork Meacham Creek,

. Fred Gray - 27 acres,

. Homly,
. Riverside, and
. Stanfield.

Table 25 Bresents a summary of the facility types that have been determined to have potential at
each site based on reconnaissance visits to the sites, screening conducted during the initial site
analysis, and the results of theinitial site workshop.




TABLE 23

SITE AND FACILITY SCREENING
FACLITY

(7. Waacham Croek 1 Corp oot

T Wocham Greok o Bonlfer Springe o deombed |

4 Corporation
Norh Foek Wabar Supply
Combined North and South Fork Supply




TABLE 24
REVISED MASTER SITE LIST

Site Name River Mile (a)
Meacham Creek at Camp Creek 11 (Meacham Creek)
Meacham Creek at Bonifer Springs 2.5 (Meacham Creek)
Corporation 89

Emmett Williams 81

Fred Gray - 80 acres 80

Thorn Hollow 72

Black Bridge 70

Cayuse Bridge 67.5

UmatillaRiver near Minthom 65

Mission 61

ODF&W 56.2

Babe Ruth 52

Barnhart 43.25

Nolin 35

Echo Meadows (below 1-84 bridge) 23-24

Minnehaha Springs 1

Cottonwood Bend Area 11-13

Three Mile Dam 3

Umatilla Boat Ramp 0.25

(a) River miles based on USGS 7.5’ topographic map series and/or Oregon Water Resources
Department 1988 map of the Umatilla Drainage Basin.
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1. im Creek at Camp

TABLE2s

SITEAND FACILITY SUMMARY
REVISED MASTER SITE LIST

FACLITY

. Weacham Creek ot Bonifer Springs

35
SRS

3. Corporation
North Fork Water Supply

Combined North and South Fork Supply

4. Emmott Wilerns

1.

13. Barnhart

18.

18, Winnehaha Springs

17. Cottonwood Bend

720, Ruseel] Walker Property
8. Fork Walla Walla River




SITE/PROGRAM FEASIBILITY ANALYSIS

Each facility type was further evaluated at potential sites through an analysis of environmental and
engineering criteria. All facility types shown on Table 25 were evaluated with the exception of:

Direct Release - adequate space is really the only issue here and all sites arc
acceptable,

. Hatchery - development of a hatchery in the Umatilla Basin is dependent on NEOH
siting and will occur later in the project,

Alternative Techniques - presented as an option for informational purposes only,
and

. High Tech Facility - also presented as an option for informational purposes only.

Tables 26 through 30 present the results of these evaluations.
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TABLE 26 (1 of 2)
ADULT CAPTURE SCREENING CRITERIA

] Meacham Creek at Bonifer Springs | Emmett Williams Fred Gray - 80 acres
oA Tsmzmon | Fall Chinook | Spring  Chinook | Fall Chinook T Spring Chinook Fali Chinook Spring Chinook
_I_m e
1. Disease potential na na wa n/a na n/a
2. Water temperature Acceptable Acceptable Acceptabie Acoeptable Acoeptable Acceptable
3. General minerals Acceptable Acceptable Acceptable Acceptable Acceptable Acceptable
4. Other poliutants (phosphate, oit & grease) None identified None identitied None identitied None identified None identified None identified
5. Offsite risks Adjacent to RR ROW Adjacent toe RR ROW None identified None identified None identified None identified
TY
6. Availabiiity Approx. 2 cfs from Springs | Approx. 2 cfs from Springs |  35-44 cfs during period 35-44 dis during period 35-44 cis during period 35-44 cfs during period
7. Dependabiity Good Good . Good Good Good Good
8. Intake structure Poor, bedioad movement | Poor, bedioad movement Good, 500 ft. upriver Good, 500 . upriver Good, at upstream boundary | Good, at upstream boundary
9. Pipeline ROW Good, pass under RR Good, pass under RR Good, bury in road Good, bury in road Good, bury In pasture Good, bury in pasture
10. Bypass reach (length and location) undetermined undetermined Approx. 500 ft. if gravity Approx. 500 . i gravity Approx. 500 . ¥ gravity Approx, 500 ft, ¥ gravity
11. Pumped versus gravity source Pump if use Creek Pump K use Creek Elther Either Either Either
12. Cost of water suﬁa !eomtrudbn OaM} High High __High igh Moderate Moderate
13. River mile 2.5 (Meacham Creek) 2.5 (Meacham Creek) 81 81 80 80
14. Spawning distribution {natural run) Do not reach sie Typically reach site Near limkt of upstream dist. Typically reach she Near imk of upstream dist. Typically reach site
15. Anraction potential na Good, with spring water na Good na Good
IV. 16. PERIOD OF USE
- | Sect-Dec ADI15 - 15 Sent.-Dec 18- Jult | seot-Dec AD, 15 Jui 15,
T VvV . ENVINONMENTAL CONCERNS |
17. Wetlands (other than riparian zone) Bonler Springs Bonifer Springs Minimal Minimal Minimal Minimal
19. Terrestrial wildiife and habitats L] forest, grassland] Conf forest, grassiand] Mixed forest, cleared land | Mixed forest, cleared land Mixed forest, cleared iand Mixed forest, clearsd land
19. Th d/endangered speci Undetermined Undetermined Undetermined Undetermined Undetermined Undetermined
20. Watser quality impacts of tacitity Negiigible Negligble Negigible Negligble Negigble Neglighie
21. Community impacts Negligioie Negligble Negiigivle Neglighble Negighble Neglighie
22. Scenk/Assthetic Negligiie Neglighie Negigible Neglighle Negighble Negligbie
23. Aoeoulbia avel road to site gravel road to site paved road 1o site paved road to ste paved road o st paved road 1o site
24. Spaoce for raceways/ ponds na na 10 acres 10 acres 80 acres 80 acres
25. Spacse for sedimentation ponds na wa 10 acres 10 acres 80 acres 80 acres
26. gﬁ for tr%a na yes - existing facllity n/a yoo na yos
27. Topography Mostly flat Mostly flat Flat, steep bank at river Flat, steep bank at river Fla Flat
29. Contouring and diking {fiood control) Minimal * Minima! Minimal Minimal Moderate Moderate
29. Pipeline and intake structure Moderate Moderate High High Moderate Moderate
30. Uttiitles 3 phase power to stte 3 phase powaer to site 3 phase power 1o site 3 phase power to site 3 phase power to site 3 phase power 1o site
31, Costs of acquiring ste unknown unknown unknown unknown unknown unknown
32. Solls/Groundwater rocky/existing springs cky/existing spring Alluvialigood gw potential | Alluvialgood gw potertial Alluvial’some gw potential Akuvialis gw potential
33. Access vel road to site ravel road o site Paved road to site Paved road to site Paved road to ske Paved road 1o site
WW_LW.; bl posble | passbie — possble | possble
35, Intake structure and water supply Required Required Required Required Required Required
36, Pipeline Required Required Required Required Required Required
_X_QL_E__%W _Reguired Required _ Regyired __Reguired Foguited Beguired
38. Land Use Existing facility Existing fadiity G-1, CTUIR G-1, CTUIR G-1, CTUR G-1, CTUR
39, Shorelines Designation Undetermined Undetermined Undetermined Undetermined Undetermined Undetermined
40. Flood hazard Low Low Low Low Low Low
. PROPER WN [
41, Faclity ske Private Private Private - Emmett Wiliams | Private - Emmet Williams Private - Fred Gray Private - Fred Gray
42. Pipeline ROW and intake structure Private Private Umatika County ROW Umatila County ROW Private - Fred Gray Private - Fred Gray
T__wwﬁ%mm“v Time to ire site _Unknown_ Unknown Urknown Unknown ‘MMEEL__M’!MM_.(
ChF do not reach site ChS reach she At or near limit of upstream ChS reach site At or near limit of upstream ChS reach site
at presont | distribution distribution




TABLE 26 (2 of 2)

ADULT CAPTURE SCREENING CRITERIA

Minthorn Three Mile Dam
ALW(;FII’I’ERION Fall Chinook Spring Chinook Fall Chinook Spring Chinook
1. Disease potential na na na na
2. Water lemperature Acoeptable Acceptable Acceptable Acceptable
3. General minerais Acosptable Acceptable Acceptable Acceptable
4. Other poliutants (phosphate, oil & grease) None identified Nom identitied None identified None identified
5. Otfsie risks None identitied None identified None identified None identified
K WATER GUANTITY
6. Avallabiity 35-44 ofs dwing period 35-44 cfs during period | Flows vary with diversions Acceptadie
7. Dependability Good Good £ b m vary with diversions Acceptable
8. Intake structure Existing Existing Existing Existing
9. Pipeline Row n/a na na na
10. Bypass reach (length and location) na na na na
11. Pumped versus gravity source pump, existing pump, existing wa na
12. Cost of water suﬁa !eomtrualon, OaM) Low Low na a
13. River mile 65, on side-channe| 65, on side-channel 3 3
14. Spawning distribution (natural run) Typicalty reach the she Typically reach the site Typically reach the site Typically reach the site
15. Aftraction potential /A Good N/A Good
Iv. 16. PEMOD OF USE
_Sep. -Dec. | Apr 15 - Jul 15 Sep. - Dec, 15 . Jui 15
— V. ENVIRONMENTALCONCERNS
. 17. Wetlands {(other than riparian zone) Beaver ponds at site Beaver ponds at sie Minimal Minimal
18. Terrestrial wildiife and habRtats Wooded, riparian area Wooded, riparian area rural to urban, ag. rural to urban, ag
19. Threamwned/endangered species Undetermined Undetermined Undetwermined Undetermined
20. Water quality impacts of facility Negligidle Neglighle Negiigible Neglighle
21, Community impacts Negligible Negligble Negligible Neglighle
22. Soenic/Aesthetic Negligibie Negligble Negligible Neglighble
_“Auz“% aravel road off hiahway gravel road off highway Ad| to road Adjacert 10 road
" 24. Spaoe for raceways/ ponds Limked Limhed Existing Existing
25. Space for sedimentation ponds Limied Limited Existing Existing
26. m for t%a Yes va Yeos, oxisting
T2 T y Mostly flat Mostly fiat Mostly flat Mostly fat
28, Contouring and dking (flood control) Minimai Minimal Exleting facility Existing facility
29. Pipeline and intake structure Undetermined Undetermined Existing facility Existing facilty
30. Utiities 3-phase at site 3-phase at site Existing tacility Existing facilty
31. Costs of acquiring site Exist!l facility Existing faci Exlsting taciity Existing facilty
32, Solls/Groundwater Alluvialsome gw potential | Alluvialisome gw potential |  AlluvialAow gw potential Alluvialiow gw potential
33. Access ravel road off highway rave! road off highwa Ad| to road Adjacent 1o paved road
[ VI._34_PUBLIC EDUCATION/ACCESS —‘—m.— 3! oss
35. Intake structure and water supply Required Required Existing Existing
36. Pipeline Required Required Existing Existing
T Required Beguired Existing Existing
38. Land Use Existing facllity Existing facity Existing facility Existing facillty
39. Shorelines Designation Undetermined Undetermined Undewmined Undetermined
40. Fiood hazard _Low Low Low Low
) 41, Faciity she Private Private ODFaW, CTUIR,BR ODFaW, CTUIR,BR
42, Pipeline ROW and intake structure Private Private ODF&W, CTUIR,BR ODFaw, CTUIRBR
43, Time to ﬁuln site Existing loase Existing lease Existing tacility Existing facility
) not on main channel of river] not on main channel of river




TABLE 27 (1 of 3)

ADULT HOLDING SCREENING CRITERIA

Meacham Creek at Bonifer Springs I Corporation - N. Fork Supply | Corporation « N. & 8, Fork Supply
CRITERION Fall_Chlnook Spring Chinook Fall _Chinook Soring Chinook Fall Chinook Spring Chinook
l. WATER QUALITY
1. Disease potential Low with spring supply Low wkh spring_supply Some, wih river supply Somae, with river supply Some, with river supply Some, with river supply
2. Water temperature Not determined Not determined Good during period Good during period Acceptable, neas high imit Acceptable, near high imk
3. General minerals Probably acceptable Probably acceptable Acceptable Acceptable Acceptable Acceptable
4, Other pollutants (phosphate, oil & grease) None idertified None identitied None identified Non identified None Identified Non identitied
5. Offsite risks Adjacent to RR ROW Adjacert to RR ROW None identified None identified None identified None identitied
| L -
6. Avaliabitity Approx. 2 cfs from Springs | Approx. 2 ds from Springs | 33+ avg cfs during period | 33+ avg cfs during period 45+ avyg cfs during period 45+ avg cfs during period
7. Dependability Good Good Good Good Good Good
8. Intake structure Poor, bedioad Poor. bedload Good but distant from site | Good but distant from ske Good, 1500 ft. upstream Good, 1500 ft. upstream
9. Pipefine Row Good, pass under RR Good. pass under RR ,500 10 3,000 fost w/ gravityl 1,500 t0 3,000 feet w/ gravityt 1500 ft w/ gravity 1500 1t w/ gravity
10. Bypass reach {length and location) undetermined undetwermined SHD10:3,000 feet w/ gravitd 1,500 10 3,000 feet w/ gr 1500 ft w/ gravity 1500 ft w/ gravity
11. Pumped versus gravity source Pump i use Creek Pump K “44 Creek Gravity or pump Gravity or pump M Gravity or pump Gravity or pump
12, Cost of water -uﬁa !eonnruaio n, O8M) High High High High High High
13. River mie 2.5 (Meacham Creek) 2.5 (Meacham Creek) 1] 88 89 89
14. Spawning distrloution (natural run) Do not reach site Typically reach site Do not currently reach site { Spawn above & below site Do not currently reach site |  Spawn above & below site
15. Aftraction potential
Iv. 16. PEROD OF USE
— Sept-Dec | Aor15-Seatts _Soqt, - Dec A, 15- Sopt 15 Sepu-Qoc | o Aow15-Sepr1s |
V. ENVIRONMENTAL CONCERNS
17. Wetiands (other than riparian zons) Boniter Springs Bonier Springs Minimal Minimal Minimal Minimai
18. Terrestrial wildife and habitats Herous forest, grassi >oni forest, grassland F d steep Forestsd steep slope Forested stesp siope Forested steep slope
19. Threamned/endangered species Undetermined Undetermined Undetermined Undetermined Undetermined Undetermined
20. Water quality impacts of facility igible Neglighble Negiigible Negligle Negligibie Negiigble
21, Community impacts Negligitle Negiighble Negiigible Negiigble Negligbie Negigible
22. Sosnk/Aesthetic Negligible Negiigble Negiigibie Negiigble Negligible Negligble
29. Aoeudblg* gravel road to sie gravel road to ske gravel road to site gravel road to ske gravel road 10 site gravel road to ske
24, Space for raceways/ ponds Yos Yos Yos, 5.8 acres available Yes, 5.8 acres available v44.5.5 acres avalable Yes, 5.8 acres avaiiable
25. Space for sedimentation ponds Yeos Yeos 5.5 acres 5.8 acres 5.5 actes 5.8 acres
26. for tr na yes - existing facilit nva Yos na
27. Topography Mostly flat Mostiy flat Relatively fiat 4 acres Relatively fiat 4 acres Relatively flat 4 acres Relatively flat 4 acres
28. Contouring and diking (flood control) Minimal  ® Minimal Minimal Minimal Minimal Minimal
29. Pipeline and Intake structure Moderate Moderate High High High
30. Public Services 3 phase power near site 3 phase power near site | 'ower at site, type unknown| Power at site, type unknown| Power at site, type unknown | Power at site, type unknown
31. Costs of acquiring ske unknown unknown unknown, USFS unknown., USFS unknown, USFS unknown, USFS
32. Solls/Groundwater rocky/existing springs rocky/existing springs Alluvial/ gw potential bw Alluvial/ gw potential low Aluviay gw potential low Alluvial gw potential low
33, Access ; | aravel mad to sit4 _g% aravel road 1o site ravel road to site ravel road |o site —ﬂ%
WI._34. PUBLIC EDUCATIONACCESS possible DOsS po possile possble possible
T x . SECUMTY
35, imake structure and water supply Required Required Required Required Required Reguired
36. Pipeline Required Required Required Required Required Reqguired
37; Raceways/vonds Reguired _Bequired Required —Beguired Dequired
PERMITTING
38. Land Use Existing fadility Existing facility National forest Nationial forest Nationa! torest National forest
20, Shorslines Designation Undetermined Undetermined Undetermined Undetermined Undetermined Undetermined
| 40. Fbod hazard Low Low Low Low Low Low
xI. PROPERTY OWNERSHIP
41, Fachity sie Private Private U.S. Forest Service U.S. Forest Service U.S. Forest Sarvice U.S. Forest Service
42. Pipstine ROW and intake structure Private Private U.S. Forest Service U.8. Forest Service U.8. Forest Service U.S. Forest Service
43. Time to ﬁuho sie Unknown Unknown Unknown Unknown Unknown Unknown
ChF do not reach site ChS reach site ChF do not reach ske €hS reach site ChF do not reach site ChS reach site
Expansion may require
creok water Supply




TABLE 27 (2 of 3)

ADULT HOLDING SCREENING CRITERIA

i Emmett Williams | FredGray-80e cros Minnehaha Springs
T CRITERION Fall _Chinook Spring Chinook Fall Chinook Spring Chinook Fall Chinook Spring Chinook
WATER QUALITY
1. Disesse poential Some, w river supply Some, w/ river supply Some, w river supply Some, w/ river supply Low. spring water Low, spring water
2. Water temperature Sept. high beyond peak max]  May-Sept high temps | Sept. high beyond pesk max May-Sept hiih temps Temp. data nesded Temp. data needed
3. General minerals Acosptable Acceptable Acceptable Acceptable aible Acceptabie
4, Other poliutants (phosphate, oll & grease) None identified None identitied None identified None identified None identified None identified
5. Offsite risks None identified None dentified None identified None identified None identified None identified
K WATER GUANTITY
6. Availability 35+ avg ofs during pericd | 35+ avg cfs during period | 35+ avg dis during period | 35+ avg dfs during period 8 - 11 cts during period 8 - 11 cfs during period
7. Dependabilty Good Good Good Good Reported as consistent Reported as consistent
8. Intake structure Good, 500 ft. upriver Good, 500 ft. upriver | Good, at upstream boundany Good, at upstream bound und ined undewrmined
9. Pipeline ROW Good, bury In road Good, bury in road Good, bury in pasture Good, bury in pasture undewrmined undetermined
10. Bypasas reach (length and location) Approx. 500 ft. if gravity Approx. 500 #t. ¥ gravity Approx. 500 . if gravity Agprox. 500 . ¥ gravity undewrmined undetermined
11. Pumped versus gravity source Either Ekther Either ’ Ekther Pumped Pumped
12. Cost of water nﬁa !oomtrudion. O&M) High High Moderate Moderate Moderate Moderate
) 13, River mile 81 81 80 (approx 1/2 flat) 80 (approx 1/2 flat) 1" 1
14, Spawning distrbution (natural run) Near limit of upatream diet. Typically reach site Near im of upstream dist Typically reach ske Trucked trom Three Mile Dam | Trucked TrOMm ThreeMile Darr
15, Attraction potential na va nia n/a
IV. 18, PERIOD OF USE
Semt, - Dec QLIS Set, - Dec Aot 15 - Sept 15 Seot.- Dec Ape, 15 - Sept 15
TV ENVIRONMENTAL CONCERNS
17. Wetiands (other than riparian zone) Minimal Minimal Minimal Minimal Entire springs area Entire aprings area
18. Terrestrial wildiife and habitats Mixed forest, cleared land | Mixed forest, cleared land | Mixed forest, clesred land | Mixed forest, ol d land agebrush and tak g Sagebrush and tail grasess
19, Threatsnediendangered species Undetermined Undetermined Undetermined Undetermined Undetermined Undstermined
20. Wamr quality impacts of facility Negligible Neglighie Negligible Negl Domestic water supply Domestic water supply
21, Community impacts Negligible Negligble Negiigible Negligible Near privase homes Near private homes
22. Soenic/Assthetic Negligible Neglighble Negligivle Neglighie Moderate Moderate
23 Accouibmﬂ paved road to site paved road to site paved road to gite paved road to site road to ite road 1o site
) 24, Space for raceways/ ponds 10 acres 10 acres 80 acres 80 acres Approx. 2+ acres Approx. 2+ acres
25. Space for sedimentation ponds 10 acres 10 acres 80 acres 80 acres Approx. 2+ acres Approx. 2+ acres
—w - gRESHK eaRts e e e e =
) 27. Topography Fiat, steep bank at river | | Fiat, strop bank at nver Flat Flat Fiat, steep bank at spring Flat, steep bank at spring
28. Contouring and dking (flood control) Minimal v Minimal Moderate Moderate Minimal Minimal
28. Pipeline and intake structure High Hih Moderate Moderate Moderate Moderate
30. Utilities 3 phase power 10 site 3 phase power to site 3 phase power 10 ske 3 phase power to site 3 phase power to site 3 phase power (o site
31. Coets of aoquiring site unknown unknown unknown unknown unknown unknown
32. Soils/Groundwater Alluvial/good gw potential | Alluvial/good gw potential | Alluvial gwp ial | Akuvial’s gw potential | Sand-sit/good groundwater Sand-sit/good groundwater
33. Access Paved road o site Paved road to she Paved road to site Paved road to site road io site road to site
TVE._34. PUBLIC ATTESSEDUCATION | po possile oossible possble pos: possble
X, SECURITY
35. Intake structure and water supply Required Required Required Required Required Required
38. Pipeline Required Required Required Required Required Required
Racow: ] ir Beguired Beguired Beguired Required
38. Land Use G-1, CTUIR G-1. CTUIR G-1, CTUIR G-1. CTUR undetermined undewrmined
39, Shorelines Designation Undetermined Undetermined Undetermined Undetermined undetermined undetermined
40. Flood hazard Low Low Low Low Low LOW
X1 [¢]
41. Faciiity stte Private - Emmett Williams | Private « Emmett Williams Private - Fred Gray Private - Fnd Gray Chy of Hermiston Chity of Hermiston
42. Pipsline ROW and intake structure Umatila County ROW Umatitia County ROW Private - Fred Gray Private - Frod Gray City of Hermiston CRy ot Hermiston
43. Time to ﬁulro site Unknown Unknown unknown-witling selier unknown-wiling seller unknown unknown
) May - July temperatures | At or ma limit of upstream | May - July nes C ' w/ d tic water | Conoern w/ domestic water

At of near limit of upstream
distribution

can oxceed max. diumal fluxg

distrioution

Hi Swt. temperatures

an exceed max. diunal flux

supply, tacility discharge

Hi , temperatures

supply. facifity discharge




TABLE 27 (3 of 3)

ADULT HOLDING SCREENING CRITERIA

Cottonwood Bend Three Mile Dam
e ______CRITERION Fall Chinook ring Chinook FaM_Chinook Spring Chinook |
i WATER QUALITY
1. Disoase potential Low with groundwater Low with groundwater wa na
2. Water temperature Undetermined, rep. mid-50s| Undetermined, rep. mid-50s Acceptable Temp. too high
3. General minerals Undetermined Undetermined Acceplable Acceptable
4. Other poliutants (phosphate, oil & grease) None identified None identitied None idertitied None identitied
5. Offsite risks None identiied None identified None identified None identified
L WATER QGUARTITY
8. Avaliabllity reported 2000 gpm reported 2000 gpm Acceptable Acoeptable
7. Dependabiity Undetarmined Undeterminad Acceptahle Accantable
8. intake structure Undetermined Undetermined Existing Existing
9. Pipsline ROW undetermined undetermined na na
10. Bypass reach (length and bcation) none nons na na
11. Pumped versus gravily source pumped pumped wa na
12. Cost of water W !oonltruabn OaM) high high va na
13. River mie region near RM 11-13 region near RM 11-13 3 3
14, Spawning distrloution (natural run) Pass site i not trucked Pass ske if not trucked Typically reach the ske Typically reach the site
15, Attraction potential na na good good
V. 16. PERIOD OF USE
__Sept - Dec 15 - Sept 1 $e0. - Doc Ao 15-Seet 15 |
17. Wetlands (other than riparian zone) Undh ined, prob. p Jnd ined, prob. pi Minimal Minimal
18. Terrestrial wiidife and habltats Waterfow! area Wateriow| area rural to urban, ag. rural 10 uiban, ag
18. Threatened/endangered spacies Undetermined Undetermined Undewmnined Undeterm
20, Water quality impacts of faciiity Negligible Negligble Negligible Negligble
21. Community impacs Negiigible Negigbile Negligible Negligble
22, Soenio/Aesthetic Undetermined Undetermined Negiigible Neglighle
. Accessibi Adjacert roads Adjacent roads to road Adjacert 10 paved road
24, Space for raceways/ ponds Undetermined Undetermined Existing Existing
25, Space for sedimentation ponds Undetsrmined Undetermined Existing Existing
26, for tr, na e wa na
27. Topography Relatively flat | Relatively flat Mostly flat Mostly fiat
28. Contouring and dking {fiood control) Undetermined © Undetermined Existing {acility Existing facility
29. Pipsline and intake structure Undetermined Undetermined Existing tacility Existing facility
30. Uniiities Undetermined Undetermined Existing tacility Existing facility
31. Costs of acquiring site Undetermined Undetermined Existing tacility Existing facility
32. Sofis/Groundwater Undetwermined Undetermined Aluviallow gw potentia Alluvialiow gw potential
33. Access ; nt roads Adjacent roads Ad to d road Adjacent to paved road
wrsrmegm:mm—— po ——E'sr—g. —%————‘&—E——‘\M
35. Intake structure and water supply Required Required Existing Existing
38. Pipeline Required Required Existing Existing
- ocewaioonds __Required Required Exeting Existing
38. Land Use Undetermined Undetermined Existing facility Existing facility
39. Shorelines Designation Undetermined Undetermined Unknown Unknown
40. Flood hazard Low Low Low Low
x. PER P
41, Facility she Undetermined Undetermined BPA BPA
42, Pipeline ROW and intake structure Undetermined Undetermined BPA BPA
43. Time to ﬁh sito Undetermined Undetermined | Existing facility Existing tacility
Potential but would Potential but would Max temperaturestoo
require investigations require investigations | hiih during May - Jul




TABLE 28 (1 of 3)

INCUBATION AND FRY REARING SCREENING CRITERIA

| Corporation = N. & S. Fork Supply Emmett Williams i Fred Gray - 80 acres
CRITERION Fall Chinook Spring Chinook Fall Chinook Spring Chinook Fall Chinook Spring Chinook
[N WATER QUALITY
1. Diiu potential Some. with river supply Some, with river supply Some, W river supply Some, w/ river supply Some, w/ river supply Some, w/ river supply
2. Watar temperature Good during period Acceptable during period | Oct high at max. desirable Aug-Oct too high Oct high at max. desirable Auvg-Oct too high
3. General minerale Acoeptable Acoeptable Acceptable Acceptable Acceptable
4. Other poliutants (phosphate, oil & grease) Non. identitied None iKentitied None identified None identified None identified None identified
5. Offshtoe risks None identified None identified None identified None identified None identified None identified
" vy
6. Availabilty 42-277 avg cls during period|42-241 avg cis during period|50-370 avg cfs during period|48-267 avg cfs during period] 59-370 avg ofs during period | 48-267 avg cfs during period
7. Dependability Good Good Good Good Good Good
9. Intake structure Good, 1500 It upstream Good, 1500 ft. upstream Good, 500 . upriver Good, 500 ft. upriver Good, at upstream boundary | Good, at upstream boundery
9. Pipeline Row 1500 ft w/ gravity 1500 ft w/ gravity Good, bury in road Good, bury in road Good, bury h pasture Good, bury h pasture
10. Bypass reach {length and location) 1500 ft w/ gravity 1500 ft w/ gravity Approx. 500 ft. if gravity Approx. 500 f. ¥ gravity Approx, 500 &, ¥ gravity Approx, S00 R, ¥ gravity
11. Pumped versus gravity source Gravity or pump Gravity or pump Elther Ekher Ekther Either
12. Cost of water .“ﬁa !construction, OaM) High High High High Moderate Moderate
13. River mile 89 89 81 81 80 80
14. Spawning distribution (natural run) Do not currently reach site Spawn above site Near kmk of upstream dii. Typically reach site Near limit of upstream dbl. Typically reach site
15. Attraction potential na na na n/a wa na
iv. 1A .RERQN QF USE
15 ar Aug - Fod Oct 15 - My Aug Fed Oct 15 - May Aug - Feb
"~V . ENVINONMENTAL CONCERNS
17. Wetlands {other than riparian zone) Minimal Minimatl Minimad Minimai Minimal Minima!
18. Terreetrial witdife and habitats Forested steep slope Forested steep siope Mixed forest, cleared land | Mixed forest, cleared iand Mixed forest, cleared land Mixed forest, cleared iand
19, Threawned/endangered species Undewmined Undetermined Undetermined Undetermined Undetermined Undetermined
20. Water quailty impacts of facitity Negligible Negiglle Negiigible Negligble Negligble Negliglole
21. Community impacts Negiligibie Negligbie Negligible Negiighble Negiighbile Negiigbie
22. Soenio/Aesthetic Negligible Negiighble Negiigible Negiigible Negligible Negligble
ﬁm% grave! road to site gravel road to ske paved road to site paved road 1o site paved road 10 sie paved road 10 ste
24, Space for raceways/ ponds Yeos, 5.8 acres available Yes, 5.8 acres available 10 acres 10 acres 80 acres (approx, 1/2 flat) 80 acres (approx. 1/2 flat)
25. Space for sedimentation ponds 5.9 acres 58 acres 10 acres 10 acres 80 acres (approx. 1/2 flat) 80 acres (approx. 1/2 flat)
— - SHENORK CostS e e e e e e
27. Topography Relatively flat 4 acres Relatively flat 4 acres Fiat, steep bank at river Flat, steep bank at river Flat Flat
28, Contouring and diking (flood control) Minimal * Minimal Minima Minima! Moderate Moderate
29. Pipeline and intake structure High High High High Moderate Moderate
30. Utilities Power at site, type unknown{ Power at site, type unknown 3 phase power to site 3 phase power 1o site 3 phase powaer to site 3 phase power to site
31. Costs of acquiring site urknown unknown unknown unknown unknown unknown
32. Soils/Groundwater Altuvial/ gw potential low Alluvial gw potential low Alluvialigood gw potential | Aliuvialgood gw potential Alluvial/some gw potential Alluvial/some gw potential
33, Access ravel road to site ravel road to site Paved road to site Paved road to site Paved road 1o site Paved road to site
[— VT3¢, PUBLIC EDUCATION/ACCESS | possible possible po: possble poss! possbie
X, SECURITY
35. intake structure and water supply Required Required Required Required Required Required
36, Pipeline Required Required Required Required Required Required
___ﬁe__m_ﬂ Raceways/ponds Beguired Reguired Required Beguired Reguired
X. AMITTING
38. Land Use National forest National forest G-1, CTUIR G-1, CTUIR G-I. CTUIR Q-1. CTUIR
39. Shorelines Designation undetermined undetermined undetermined undetermined ' undetermined undetermined
40. Flood hazard Low Low Low Low Low Low
Xl PROPERTY OWNERSHIP
41. Faclity site U.S. Forest Service U.S. Forest Service Private . Emmett Williams | Private -Emmett Williams Private -Fred Gray Private - Fred Gray
42. Pipeline ROW and intake structure U.S. Forest Service U.S. Forest Service Umatila County ROW Umatilla County ROW Private - Fred Gray Private - Fred Gray
43, Time lo acquire site Unknown unknown Unknown Unknown unknown-willing MW
_RIIT—EUWI‘%MEW May require disinfection | May require disinfection May require disinfection||  May require disinfection
May require disinfection May require disinfection | At or near limit of upstream Aug-Oct temperatures At or near limit of upstream Aug-Oct temperatures
distrioution can exceed max. diumal flux| distribution can exceed max. diurnal flux
Hi Oct. temperatures HI_Oct._temperatures




TABLE 28 (2 of 3)

INCUBATION AND FRY REARING SCREENING CRITERIA

Thorn Holbw [ Minthorn Minnehahs Spring*
CRITERION Fall Chinook Soring Chinook Fall chinook Spring Chinook Fakt Chinook Spring Chinook
8 WATER QUALITY
1. Disease potential Some, wi river supply Some, w/ river supply Some, w/ river supply Some, w/ river supply Low, spring water Low, spring water
2. Water temperature Oct high at max. desirable Aug-Oct too high Oct high at max, desirabl Aug-Oct too high Temp. data needed Temp. data needed
3. General minerals Acceptable Acceptable 1] Acoeptable Acosptable Acceptable
4, Qther poliutants (phosphate, oil & grease) None Identitied None identified None idertKied None identitied None identified Nore identified
5. Offsite risks Nom identified Nons identified Nowm identified Nom identified None identified None identified
T WATER GUANTITY
6. Availability 58-370 avg cfs during period 48-267 avg cts during period]  Nead flow improvments Neod flow improvments 8- 11 cts during period 8 - 11 cfs during peried
7. Dependability Good Good Good Good Reported as consistent Reported as consistent
9. Imake structure Good, for pumped supply | Good, for pumped supply Existing Existing undewrmined undetermined
9. Pipeline ROW Good Good wa na undetermined undetermined
10. Bypass reach {length and location) Minimal Minimal va na undetermined undewrmined
11. Pumped versus gravity source Pumped Pumped pump, existing pump, existing Pumped Pumped
12. Cost of water supply {construction, O8M Moderate Moderate Low Low Moderate Moderate
13. River mile 72 72 55. on side-channe! 65, on side-channel 11 1
14. Spawning distribution (natural run) Upper limit of spawning dist| Lower kmk of spawning dist|  Typically reach ths sie “ypically spawn above ske | Trucked from Three Mlie Dam | Trucked from Three Mile Dar
15, Antraction potential na va va
Iv. 16, PERIOD OF USE
0 115- My Aug-Fob Oct15-May Aug - Feb 0t 15 - May _Aug-Feb
17. Wetlands {other than riparian zone) Minimal Minimal Beaver ponds at site Beaver ponds at site Entire springs area Ertire springs area
19. Terrestrial wikilfe and habitats Pastures with trees Pastures with trees Wooded, ripasian area Wooded, riparian area and tall g agebrush and tall g
19. Threatened/endangered species Undetermined Undetermined Undetermined Undetermined Undetermined Undetermined
20. Water quality Impacts at fackity Negligible Negigble Negiligible Neglighble Domestic water supply Domestic water supply
21. Community impacts Negligible Neglighle Negligible Negligible Near privaw homaes Near private homes
22. Soenic/Aesthetic igible Neglighoie Negligible Negligble Moderate Moderate
23. Aocessibi ved, dirt to site paved, dirt to site gravel road off highway gravel road off highway road to she road to site
24. Space for raceways/ ponds 10+ acres 10+ acres Limked Limhed Approx. 2+ acres ApPProx. 2+ acres
25. Space for sedimentation ponds 10+ acres 10+ acres Limied Limited Approx, 2+ acres Approx. 2+ acres
W SRR ORK oSt e ne e e
27. Topography Flat Fiat Mostly flat Mostly fiat Flat, steep bank at spring Flat, steep bank at spring
29. Contouring and dking (Rood control) Moderate ' Moderate Minimal Minimal Minimal Minimal
29. Pipeline and Intake structure Moderate Moderate Undetermined Undetermined Moderate Moderate
30. Public Services 3 phase 1/8 mib away 3 phase 1/8 mile away 3.phase at site 3-phase at site 3 phase power 10 site 3 phase powaer to site
31. costs of acquiring site unknown unknown Existing facility Existing facility unknown unknown
32. Soils/Groundwater Alluvial/some gw potential | Alluvial/some gw potential | Aliuvial gw potential | \lluvialls gw potential | Sand-sivgood groundwater | Sand-sit/good groundwater
33, Aocess paved, ditt to site paved, dirt to site Moﬁ.ﬂg_ay_ _mu_%fmy_ road to site road 1o site
IX. : SO possible poss! poss possile possiole poss
g SE 1Y
35. Intake structure and water supply Required Required Required Required Required Required
39. Pipeline Required Required Required Required Required Required
< 37, Ra%o‘v.mvsloonds _Required Required ~Fequired Bequired Required Required
39. Land Use Not determined Not determined Existing facility Existing facility undetermined undetermined
39. Shorelines Designation undetermined undetermined undetermined undetermined undetermined undetermined
40, Fbog} hazard Low Low Low Low Low Low
3 OPERTY I
41. Facility ske Private Private Private Private Chty of Hermiston Chty of Hermiston
42. Pipeline ROW and intake structure Private Private Private Private City of Hermiston Chity of Hermiston
43. Time to ﬁuln ste unknown unknown Existing lease Existing lease unknown ynknown
. May require Gisifection May require dsinfection May require disnfection bay require bmlﬁocuon
Al or near limit of upstream || Hi Aug-Oct temperatures |not on main channel of rive | > on main channel of rive | Concern w/ domestic water Concemn w/ domastic water
distribution At or pear limit of downstream Hi Oct teamps. Hi Aug-Oct temperatures supply, facility discharge supply, facility discharge
Hi Oct. temperatures L distribution
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INCUBATION AND FRY REARING SCREENING CRITERIA

TABLE 28 (3 of 3)

l Cottonwood Bond
—r—'w_mi%EMNA R FaliChinook | Soring Chinook |

1. Disease potential Low with groundwater Low with groundwater
2. Water emperature Undetermined, rep. mid-50 | Undetermined, rep. mid-50
3. General minerals Undetermined Undetermined

4. Other poutants (phosphate, oil & greass) None identified Non identfied

§. Offsite risks None identified Non identified

(% WATER QUANTITY

6. Avallabliity reported 2000 gpm reported 2000 gpm

7. Dependability Undetermined Undetermined

8. Intake structure Undetermined Undetermined

9. Pipeline ROW undetermined undetermined

10. Bypass reach (length and jocation) none none

11. Pumpaed versus gravity source pumped pumped

high high

12. Cost of water |:_aﬁ3 gconwualon O&M)

" 13. River mhe
14. Spawning distrioution (natural run)

rogion near AM 11-13
Pass site X not trucked

region near AM 11-13
Pass she if not trucked

15, Attraction powntial ne n/a

IV. 16. PERIOD OF USE

Oct 15 - Mar Aug - Feb
17. Wetiands (other than riparian zone) Undewrmined, prob. pressn Undetermined, prob. preser
18. Terrestrial wildiife and habitats Watertow! area Waterfowl area
19. Threamned/endangered species Undetermined Undetermined
20. Water quality impacts of facility Negiigible igible
21. Community impacts Negligible Negligble
22, SoeniAesthetic Undetermined Undetermined
23, Acc.ulhla Adjsoernt roads Adjacent roads
24. Speoe for raceways/ ponds Undetermined Undetermined
25. Space for sedimentation ponds Undetermined Undetermined
26. Space for trapping ] na n/a
L) ORK COSTS
27. Topography Relatively flat Relatively fiat
28. Contowring and diking (flood control} Undetermined + Undetermined
29. Pipeline and Intake structure Undetermined Undstermined
30. Public Services Undewrmined Undetermined
31. costs of aoquiring site Undetermined Undetermined
32. Solis/Groundwater Undetermined Undetermined
33._Access Adjacent roads Adjacent roads
. 34. PUBLIC ATION/ possible possible

I x .
35. Intake structure and water supply Required Required
36. Pipeline Required Required
37. Raceways/ponds Required Required

NG

38. Land Use Undetermined Undetermined
39. Shoreines Designation Undetermined Undetermined
40. Flood hazard Low Low

Xt RTY [
41. Facility sit. Undetermined Undeterminect
42. Pipeline Row and Intake structure Undetermined Undetermined
43 Time to uire site Undetermined Undetermined

X, mﬁcowﬁm . E—

Potential but would Potential but would

require investigations

require investigations
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TABLE 28 (1of 2)

SATELLITE REARING SCREENING CRITERIA
Corparation - N, & S, Fork Supply Emmatt Williams Minthon
T
G CRITERION Fall Chinook l Ing__ Chinook Fall Chinook Spring Chinook Fall Chinook Spring Chinook
] R QUALITY
1. Disasse poteniial Some, with river supply | Some, with dversupply |1 Some, wiriver supply Some, w! river supply Same, wi e supply Same, w! e sucply
2. Water mperature Good during pariod Good duting period Nood temp. data Nead temp. cata Neosd tomp. data Noad tomp. o
3, Goneral minerals Acoeplable Accaplabie Aoceplatie Acoapiabie Acoaptabie Acosptane
4. Orher pollcants (phosphate, oll & grease) None Identiied None identiied None entiied Nong idenified Norw idantified Norg idertrhed
5, Offslo riska Nos Idontfiod None identfied Noms identied Neno idontiied Hone identfied Nomg idertifed
T WATERGUANTTY
6. Avallabllty : 241+451 avy el during period] 212451 avg cls during pariog) 2677450 avg e during perog| 318/450 avg cla during Neod flow improvments Noad fow improvmerta
7. Dopondablity Good Good Good Good Good Good
5. Intawa shructure Good, 15008, wetream | Good, 1500 1. upstream Good, 500 1, upriver Good, 500, upriver Exinting Exeting
9. Pipaline ROW 1500 1 w/ graviy 1500 fiw! graviy Good, bury in road Good, bury in road '} nM
10, Bypase rusch length and locatior) 1500 1 w gravky 1500 %W gravty Aporse, 500 1. gravity (! Agprox. 5001, H gravky n i
11. Pumped versus gravily source Gravy o pump Graviy of pump EXher Elber pump, existing pump, existerg
12. Costof water suppl (conetruction, O4H High High Han High Low Low
13. Rivermée 1] 1] L}l [} 65, on side-chamnel 85, on side-channel
14, Spmining datrbution {netural run) D6 nol cumently reach site Soawn above ske Noav ik of upatream dist || Typically reach she Typkally renchtho ste | Typicaly spawn above ste
15, Attraction potentia na na LY e Vi v
IV, 16, PERIOD OF USE
— TR Jap- May 15 Fa-May 15 dap- May 15 Fop - May 1§ M ts Fob- May 1§
17, Wotiands {other than ioaclan zone) Minimal Minimaf Ninimal Minimal Baawer ponds &t sk Boaver poncs at she
13, Torrosirial widite and haghan Forasted 54 ops Forastadsiogp slop | Miced foreet, clewrad land | Mixed fovesl, credland | Wooded, rioarien arse Woxded, fipwith 98
19, Thromenediandangered spacios Undelatmined Undatermined Undetamined Undetermined Undetermined Undelsrmined
2. Wanr qually impacts of faolty Negigble Negligbie Negigbie Negigbis Negiigble Negigbie
21, Communky impacts Negigble Naglighe Negighle Neglgbie Negighle Negigbe
2, Soenic/Aesthetic Negigble Neglighle Negighle Negiigiis Negligble hegigbe
2 MHH gravel road to $ke grave| oad to o pvgd road o sito paved road to ite grave road of highway gravel road off highwy
24, Space for raceways/ ponds Yoi, 5.8 acres avalisbis | Yos, 5.8 acres available 10 000 100w Limked Limhed
25, Space for sacimenition ponds 53 am 5.8 actes 10 acres 10 acres Limed Limteg
;3 m for nﬁa a Va ) o M na
27. Topography Polativoly flat 4 acres Relstivalyflat4acres | Flad, slespbank at iver | Flt, stoap bank at rver Mostly fat Mostiy l
26, Gontourlng and diking (food cortrol Minimal Minimal Minmaj Minimal Minimal Mirimal
29, Pipakne and intake structure High High High High Undatermined Undstermingd
30, Public Sorvices Power at s, type unknown | Powar a 61, type unknown | 3 phane power 1o 8te 3 phass powsr 10 ste Ophase at site -phass a1 41
31, Codts of acquking s1e urknown Unknown unknown unknown Existiny lacilty Exigting faoity
. Solw/Groundwater Alovial qw petontallow | Alwvial gw potential ow || Alwiakood gw potential | Aluvialgood gw potontial | Aluviaksome gwpotenial | Wkuvialsome gw potential
3, Acess ravel foad o sie ravel mad to she Paved mad o ste Paved road 1o ste gravel road of highway ravel toad off hghway
[Vl PUBCICEDUCKTONALCESS ] oSSl possiiy Jossbe 08 possble posshig ,
X SECUMTY
35, Intako tructure and water supply Required Required Requirad Raquired Requied Requkred
3. Pipaline Raquired Required Required Roquired Required Reuirsd
T i Rauwa_mm Requigd Reoquired Rauired Reguired Required Boguired
3. Land Use Nationd! lorest National forast G, GTUR G1, CTUR Exlsting facity Exigting lacity
. Showines Desigration Undetermined Undatermined Undetarmined Undetormingd Undataminad Undetermined
40, Flood hazard Low '.;l! ‘ Lﬁ L_DW Jow Low
0
41, Fachty the U.S, Forest Sarvice U8, Forast Sarvics Private - Emmeti Willams | ivate . Emmett Wiklams Private Private
42. Pipaline AIOW and Intake structure U.S. Forast Service US. Fores! Service Umatia County ROW Umatika Courty ROW Privaw Private
4. Tima to ﬁumnc Unknown Unkriown Urknown Unknown Exiating loase Existing base
' Way Ioquee ORTTwcton | Tay fequirs GRTTRGIRN | My qut hlﬁwlon [ iy fogure di facton
May roquire disirfecion | May require disindection | Atornear Iimhi:i upstroam Not on main channel of iver | not on main channel of fver
disyrbution
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TABLE 29 (2 of 2)

SATELLITE REARING SCREENING CRITERIA

Minnehaha Springs Cottonwood Bond Meacham Creek at Bonifir Springs
T
: 0 T(v:mTERION Fall Chinook Spring Chinook Fali Chinook Spring Chinook Fal chinook Spring chinook
3 WATER GUA
1. Disease potential Low, spring water Low, spring water Low with groundwater Low with groundwater Low with spring supply Low with spring supply
2. Water wmperature Temp. data needed Temp. data needed Undetermined, rep. mid-50s| Undetermined, rep. mid-50s Not determined Not determined
3. General minerals Aoceptable Acceptable Undetermined Undetermined y piabl Probably prabl
4. Other politants (phosphate, oil & grease) None identified Non Identitied None identitied None identified None identified None identitied
5. Oftsite risks None identified None identitied None identitied None identified Adjacent to RR Row Adjacent to RR ROW
vy
6. AvailabiiRy 8 - 11 cfs during period 8- 11 cts during period reported 2000 gpm reported 2000 gpm Approx, 2 ds from Springs Approx. 2 ofs trom Springs
7. Dependability Reported as consistent Reported as corsistent Undetwermined Undetermined Good Good
8. intake structurs undetermined undetermined Undetermined Undetermined Poor, bedioad movement Poor, badioad movement
9. Pipsline ROW undetermined undetermined undetermined undetermined Good, pass under RR Good, psss under AR
10. Bypass reach (length and location) undetermined undewermined none none undetwrmined undetermined
11, Pumped versus gravity source Pumped Pumped pumped pumped Pump ¥ use Creek Pump if use Creek
12. Cost of water lma !oomtruc(lor_l, OsM) Moderate Moderate high high High High
13, River mile 1" 1 region near RM 11-13 region near RM 11-13 2.5 (Meacham Creek) 2,5 (Meacham Creek)
14, Spawning distrbution (natural run) [Frucked from Three Mile Dan¥ rucked from Three Mile Dam  Pass site ¥ not trucked Pass site It not trucked Do not reach site Typically reach site
15. Aftraction potertial na na na nia va na
IV. 16. PERIOD OF USE
v Jan - May 15 Feb - May 15 Jon - May 15 Feb - May 15 Jan - May 15 Fob - May 15
17, Wetlands (other than riparian zone) Entire springs area. Entire springs area Und ined, prob. pr Unc ined, prob. p BonMer Springs Bonifer Springs
18. Terrestrial wiidife and habiats Sagebrush and tall grasees | Sagebrush and tall grasses Waterfow! area Wateriow! area 4 , gressiand | Conlh forest, grassland
19. Th d/endangered speck Undetermined Undetermined Undewemined Undetermined Undetermined Undetermined
20, Water quaility impacts of faciiity Domestic water supply Domestic water supply Negligible Negligible Negligiole Neglighie
21. Community impacts Near private homes Near private homes Negligible Neglighble Negiigbie Negligbie
22. Soenic/Aesthetic Moderate Moderate Undetermined Undetermined Negiighbie Negligbie
23 Ma road © st road to site Adiacent roads Adiacent roads gravel road to site gravel road to ske
24, Space for raceways/ ponds Approx. 2+ acres Approx. 2+ acres Undetermined Undetermined Yeos Yoo
25. Space for sedimentation ponds Approx. 2+ acres APpRrox. 2+ acres Undetermined Undetermined Yos Yes
26, aﬁ for lrﬁg na n/a wa va na yes - existing facility
27, Topography Flat, steep bank at spring | Flat, steep bank at spring Relatively fiat Relatively fiat Mostly flat Mostly flat
28. Contouring and dking (flood comntrol) Minimal f Minimal Undetermined Undetermined Minimat Minimal
29. Pipeline and intake structure Moderate Moderate Undetermined Undetermined Moderate Moderate
30. Utiiities 3 phase power to site 3 phase power {o site Undewmined Undetermined 3 phase power to site 3 phase power 10 site
31. Costs of acquiring stte unknown unknown Undetermined Undetermined unknown unknown
32, Solis/Groundwater Sand-silVgood groundwater | Sand-siit/good groundwater Undetermined Undetermined rocky/existing springs rocky/existing springs
33, Access road o site road to site Ag&_m roads Adjacent roads gravel road to site _g%
.34, / po possble poss [ poss!
X, SECURITY
35, Intake structure and water supply Required Required Required Required Required Required
36. Pipeline Required Required Required Required Required Required
TL'F?‘T‘%'W Raceways/pon Reguired Reguired Bequired Required Peguired _Required
(2]
38, Land Use undetermined undetermined Undetermined Undetermined Existing facility Existing tacility
39. Shorelines Designation undetermined undetermined Undetermined Undetermined Undetermined Undetermined
40. Flood hazard Low Low Low Low Low Low
41, Facility site Chty of Hermiston Chty of Hermiston Undetermined Undetermined Private Private
42, Pipeline ROW and Intake structure Chty of Hermiston City of Hermiston Undetermined Undetermined Private Private
_H% unknown unknown Undetermined Undetermined Unknown Unknown
Conocern w/ domaestic water | Concern w/ domestic water Potential but would Potential but would ChF do not reach sie ChS reach site
supply, facility discharge supply, facility discharge require investigations require investigations Expansion may require
cresk water supply
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TABLE 30 (1 of 5)

EXTENDED REARING/ACCLIMATION SCREENING CRITERIA

| Meacham Crook a Cmp Creek |  Meacham Creek at Bonifer Springs Corporation - N. & S. Fork Supply 1
UT(V:HTENON Fall Chinook Spring Chinook Fall Chinook ring Chinook Fall Chinook Spring Chinook |
I. ATER GUA
1. Disease potential Potential w/ river supply Potential w/ river supply Low with spring supply Low with spring supply Some, with river supply Some, with river supply
2. Water emperature Probably ok Probably ok Probably ok Probably ok Good during period Good during period
3. General minerals Undetermined Undetermined Probably acceptable Probably acceptable Acceptable Acoeptabie
4. Other poliutants (phosphate, Oil & grease) None identified None identified None identitied None identified None identified Non identified
5. Offsite risks Adjacent © RR ROW Adjacent to RR ROW Adjacent ta RR ROW Adjacent to RR ROW None identified Non identified
[ WATER QUANTITY
6. Avaliability Flow data required flow data required Approx. 2 cfs from Springe | Approx. 2 cls from Springs | 400+ avg cfs during period 250+ avg ¢fs during period
7. Dependability Flow data required Flow data required Good Good Good Good
8. Intake structure Unstable, poor grads controjUnstable, poor grade controll Creek bedload m | Creek bedioad " Good, 1500 ft. upstream Good, 1500 ft, upstream
9. Pipsline ROW Under RR ROW Under RR Row Good, pass under RR Good, pass under RR 1500 ft W gravity 1500 ft w/ gravity
10. Bypass reach (length and location) Approx. 400+ It. Approx. 400+ ft, undetermined undetermined 1500 ft w/ geavity 1500 ft w/ gravity
t 1. Pumped versus gravity source Pump from stabie pool Pump from stable pool Pump i use Creek Pump it use Creek Gravity or pump Gravity of pump
12. Cost of water wﬁa !coqulon, O&M) High High High High High High
13. River mile 11 (Meacham Creek) 11 (Meacham Creek) | 25 (Mou:hun Cruk) 2.5 (Meacham Creek ] -]
14. Spawning distrbution {natural run) Do not reach this site  |Few spawn at and above asite Spawn st and above Do not currently reach site Spawn below and above site
15. Attraction potertial va na I‘Vl na )
iv. 18. PERIOD oF USE |
Apt - Way 15 - 1 I Apr - Mgy 15 Mar - May 15 Apr - May 15 Mat - May 15
v ENVIRONMENTAL CONCERNE
17. Wetiands (other thm riparian zone) | Minimal | Minimal | Bonlter Springs 1 Bonifer Springs Minimal Minimal
18. Teorrestrial wlldlo nnd hd:lmn Conl, forest/grassiand Cont. o i forest, grassland | forest, grasaland F d steep siope Forested sweep siops
19. Ty o Undetermined Undetermined Undetermined Undetermined Undetermined Undetermined
20. Wader quality lmpn oﬂadllly Negligible Negiigbie Negiigible Negiigible Neagiigible Neglighrs
21, Community Negligible Noglghble Negiigible Neglighie Negiigble Negigbie
22. Soenic/Aesthetic Minot Minor Negiigible Negiigble Negigbie Negigoie
—vr—a"szzw% 11 mile grave| road 11 mile gravel road grawvel road to site gravel road to ske gravel road © site grave| road to she
24. Space for raceways/ ponds 4 acres 4 acres Yos Yos Yes, 5.8 acres avallable Yes, 5.8 acres available
25. Space for sedimentation ponds 4 acres 4 acres Yeos Yos 5.8 acres 5.8 acres
w22 ERENORK costs- e ne e e e
27. Topography Flat Fiat Mostly flat Mostly flat Relatively flat 4 acres Relatively flat 4 acres
29. Contouring and dking (flood control) Minimal 14 Minimal Minimal Minimail Minimal Minimal
29. Pipeline and intake structure High High Moderate Moderate High High
30. Utilities No nearby power No nearby power 3-phase power near site J-phase power near site Power at site, type unknown | Power at Sk. type unknown
31. costs of acquiring ste unknown upknown unknown unknown unknown urknown
32. Solis/Groundwater Alluvial/gw p ial low Aliuvialgw potential low rocky/existing springs rocky/existing springs Aluvial gw potential low Alluvia¥ gw potential low
33. Access 11 mile gravel 11 mile gravel road ravel road to site ravel road to site ravel road Yo site ravel road o site
WW%' — possbl — _possile _ — n—msjﬁ_. poss _L_Slo_m_
X SECURITY
35. Intake structure and water supply Required Required Required Required Required Required
36. Pipeline Required Required Required Required Reqguired Required
37, Racewa Regukred Requirgg Required _Required Reguired
X
38, Land Use unknown unknown Exleting facility Existing facility National forest National forest
39. Shorelines Designation Undetermined Undetermined Undetermined Undetermined Undetermined Undetermined
40. Flood hazard Low L Low wi a wiL o) w Low
. PROPE| OWNERSHIP
41. Faciity site Private Private Private Private U.S. Forest Service U.S. Forest Service
42. Pipekin® ROW md intake structure Private Private Private Private U.S. Forest Service U.S. Forest Service
_m% Unknown Unkpown Unknown Unknown Unknown Unknown
A ‘Way need dsifect w. creek| May need disinfect w, creek | May need disinfoct w. creel | Miay need Oisintect w. creek
Structural integrity of bridges] Structural integrity of bridges{  ChF do not reach site ChS reach site May require disinfection May require disinfection
may be of concern may be of concern Expansion may require
creek water supply
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TABLE 30 (2 of §)

EXTENDED REARING/ACCLIMATION SCREENING CRITERIA

Emmett Willlams Fred Gray - 80 acres Thorn Hollow
A S UTCV:R!TERION Fali Chinook Spring Chinook Fall Chinook | Swing Chinook Fall Chinook ring Chinook
— L WATER ‘
1. Disease potential Some, w river supply Some, w/ river supply Some, w river supply Some,w/ river supply Some, w/ tiver supply Some, w/ river supply
2. Water temperature Probably ok,need temp dataf Probably ok,need temp dat | >robably ok,need temp dal | Probably ok,need temp data] Probably ok,need temp data | Probably ok,need temp data
3. General minerals Acceptable Acceptable Acceptable Acceptable Acceptable
4. Other pollutants (phosphate, oil & grease) None identified None identifled None identfied None identified No”. identified None identitied
5. Offsite risks None identified None identified None identified None identified None identified None identified
[~ 1. WATER QUANTITY
6. Avallabiity 450+ avg cfs during period | 370+ avg cfs during perioc | 450+ avg cfs during period | 370+ avg cfs during period | 450+ avyg cis during period 370+ avg cfs during period
7. Dependabilty Good Good Goad Good Good Good
8. Intake structure Good, 500 ft. upriver Good, 500 ft. upriver 300d, at upstream boundary Good, at upstream boundaryl  Good, for pumped supply Good, for pumped supply
9. Pipeline ROW Good, bury In road Good, bury it mad Good, bury in pasture Good, bury in pasture Good Good
10. Bypass reach {length and location) Approx. 500 ft. if gravity Approx. 500 . ¥ gravity Approx. 500 ft. if gravity Approx. 500 ft. ¥ gravity Minimal Minimal
11, Pumped versus gravity source Elther Either Either Eiher Pumped Pumped
12, Cost of water m !oonﬂruabn, O8M) High High Moderate Moderate Moderste Moderate
13. River mile 81 8 80 80 T2 72
14. Spawning distrbution (natural run) Neav limit of upstream dist. | Spawn above and below sk | Near imit of upstream dbt | Spewn above and below sitet Nr. upper imk of spawning dist] Nr. lower imit al spawning dis!
15._Attraction potential va na wa va L8 na
Iv. 16. PERIOD OF USE
Ape - Mgy 15 - 1 Ao - May 15 Ma - May 15 Apt - May 15 Mar - May 15
TV, ENVIRONMENTAL CONCERNS
17. Wetiands (other than rbaﬂan 20n8) Minimal Minimal Minimal Minimal Minimal Minimal
16. Torrestrial wildife and hablats Mixed forest, cleared land | Mixed forest, cleared land | Mixed forest, cleared land | Mixed forest, clearsd land Pastures with trees Pastures with trees
19. Threamned/endangered speci Undetermined Undetermined Undetwermined Undeterminect Undetermined Undetermined
20, Water quallty impacts of tudmy Negligible Negiighble Negiigible Negiigbie Negligble Neglighle
21. Community impacts Negiigible Negligible Negligible Negligble Negiighle ligible
22. SoeniyAesthetic Negligible Negligibie Negligible Negligble Negiighie Negligble
. Accessibi paved road to ske paved road to sie Daved road to ske paved, dirtto site paved, dirt to site
24. Space for raceways/ ponds 10 acree 10 acres 80 acres (approx. 1/2 fiat' | 80 acres (approx. 1/2 flat) 10+ acres 10+ acres
25. Space for sedimentation ponds 10 acres 10acr.s 80 acres (approx. 1/2 fist) | 80 acres (approx. 1/2 fiat) 10+ acres 10+ acres
26 for t na
27. T y Fiat, steep bank at river Flat, steep bank at river Flat FM Flat Fiat
29. Contouring and dking {flood control) Minimal  } Minimal Moderate Moderate Moderate Moderate
29, Pipeline and intake structure High High Moderate Moderate Moderate Moderate
30. Utitties 3 phase par to site 3phase power to site 3 phase power to site 3 phase power to site 3 phase 1/8 mile away 3 phase 1/8 mile away
31. costs of acquiring site unknown unknown unknown unknown unknown unknown
32. Sols/Groundwater Alluvialigood gw potential | AlluviaVgood gw potential | Alluviaisome gw potential | Alluvialsome gw potential A gw potertiaj Aluvial/some gw potential
33. Access Paved road to site Paved mad to ske Paved road to sit. Paved road to_$ite omd.dln to site ved, dirt to sit.
Vil 34 PUBLIC EDUCATION/ACCESS | possicle Dossble possile Wu possble
X SECURITY
35, Intake structure and water supply Required Required Required Required Required Required
36. Pipsline Required Reguired Required Required Required Required
—~— PR edured Reauled tedied foaies Fadted
38. Land Use G-1. CTUIR G-1, CTUIR G-1. CTUIR G-1. CTUR CTUIR CTUIR
39. Shorelines Designation Undetermined Undetermined Undetermined Undetermined Undetermined Undetermined
40, Floodnhaznrd Low Low Low Low Low
[ Xi. PROPERTY OWNERSHIP
41. Faclity ske Private - Emmett Williams | Private - Emmett Williams Private - Fred Gray Private - Fred Gray Private Private
42, Pipeline ROW and intake structure Umatilla County ROW Umatilla County ROW Private - Fred Gray Private . Fnd Gray Private Private
43. Time to mln she Unknown-willing seller Unknown-willing selier unknown-willing seller unknown-willing seller unknown unknown
At or near limit of upstream At or pear limit of upstream At or near imit of upstream
distribution distribution distribution
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TABLE 30 (3 of 5)

EXTENDED REARING/ACCLIMATION SCREENING CRITERIA

Cayuse Bridge Minthorn | Mission
CRITERION Fall Chinook Spring Chinook Fall Chinook Spring Chinook Fali Chinook | Spring Chinook
— I WATER QUALITY
1. Disease potential Some, w/ river supply Some. w/ river supply Some, W/ river supply Somew/ river supply Some, w/ tiver supply Some, W/ river supply
2. Water tomperature Probably ok,need temp datal Probably ok,need temp datal Probably ok,need temp datal Probably ok.need temp dati | Probably ok,need temp data | Probably ok,need temp data
3. General minerals Acceptable Acceptable Acceptable Acoeptable
4, Other poliutants (phosphate, oil & grease) Nom Identified None identified None identified None identified None identified None identified
5. Offsite risks Nom Identified None Identified None idertified None identified None identified None identifled
Ty
8. Availability 450+ avg cfs during period | 370+ avg cfs during period |  Need flow improvments Nesd tiow improvments 450+ avg ofs during period 370+ avg cts during period
7. Dependability Good Good Good Good Good Good
8. Inmake structure Good, for pumped supply | Good, for pumped supply Existing Existing Pump, 10+ test above river Pump. 10+ feet above river
9. Pipeline Row Good Good na wa on stte on sie
10. Bypass reach (length and location) Minimal Minimal na na Minor Minor
11. Pumped versus gravity source Pumped Pumped pump, existing pump, existing Pumped Pumped
12, Cost of water suma !conwuabn, OsM) Moderate Moderate Low Low High High
13. River mile 875 67.5 85, on side-channe! 65, on side-channel 81 61
14. Spawning distrbution (natural run) ir. upper limk spawning dis{ Nr. lower limit spawning dist| Typioally reach the ste ypically spawn above ske Typically reach the site Typically spawn above sie
15. Attraction potential na na na == na na
iv. 15. PERIOD OF USE
A0 - May 1! - 1% —Apr-May 15 Mar - Mav 15 _ADr - May 15 May - May 15
[~ V.  ENVIRONMENTAL CONCETINGS
17. Wetlands (other than riparian zone) Minimal Minimal Beaver ponds at site Beaver ponds a sie Minimal Minimal
18, Terresatrial wildife and habitats Pastures with troce Pastures with trees Wooded, riparian area Wooded, riparian area Residential, fleids Residential, flelds
19, Thveamned/endangered species Undewrmined Undetermined Undetermined Undetermined Undetermined Undetermined
20, Wamer quailty impacts of fachity Negligible Negligiole Negiigible Negligiole Negligible Neghgibie
21, Community impacts Minor-Moderate Minor-Moderate Negligible Negligible Minor to moderate Minor to moderate
22, Scenic/Aesthetic Minor-Moderase u nor-Moderate Negligible Negligbie Minor to moderate Minor % moderate
23, Accessibi paved, dit to skepaved, din to  shell grave!road off highway avel road off highway 150 t. off paved road 150 ft. off paved road
24, Space for raceways/ ponds 2-3 acres 2.3 acres Limied Limited Limited, approx. 0.75 acres Limked, approx. 0.75 acres
25, Space for sedimentation ponds 2-3 acres 2.3 acres Umited Limied Limited Limhed
28, for tri na na va Na va na
27. Topography Flat . Flat Mostly fiat Mostly fiat Mostly flat Mostly fiat
28, Contouring and dking (flcod control) Moderate t Moderate Minimal Minimal Minimal Minimal
29, Pipeline and intake structure Moderate Moderate Undetermined Undetermined High High
30. Utliities 3 phase 3-phase at site 3-phase at site 3-phase at site
31, Costs of acquiring site unknown Existing facility Unknown Unknown
32, Soils/Groundwater Allyvia¥some gw potential | | Alluvials gw p ial Gravels/low gw potential Gravels/low gw potential
33: Aocess ved, dirt to site gravel road off highway | 150 ft. off paved road 150 ft. off paved road
VIS PUBLIC EDUCATIONACTESS | poasbie _ﬂm_'_m T S— Tnes
[V 1]
35. Intake structure and water supply Requlred Required Required Required
36, Pipeline Required Required Required Required
‘J“W Reavired Reaukred _Begvired Required
X
36. Land Use® Not determined Not determined Exlsting facility Existing tacility Residential Residential
39, Shorelines Designation Undetermined Undetermined Undetermined Undetermined Undetermined Undetermined
40, Flood hazard LOW Low Low Low Low Low
5 R P .
41. Faclity she Private Private Private Private Private Private
42. Pipeline ROW and intake structure Private Private Private Private Private Private
43. Time to ﬁh site unknown unknown _Existing loase Existing lease Unknown Unknown
At or near limit of upstream At or near limit of downstreann not on main channel of riverj|not on main channel of river Limited space Limited space
distrioution distribution
May require disinfection May require disinfection May require disinfection May requirs disinfection May require_disinfection May requira disinfection
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TABLE 30 (4 of 5)

EXTENDED REARING/ACCLIMATION SCREENING CRITERIA

ODFAW Barnhart NoTn T
=0k UTsnTEmon Fall Chinook Spring Chinook Fall Chinook Spring Chinook Fall Chinook Spring Chinook
5 WATER
1. Disesse potential Some, W/ river supply Some, W/ river supply Some, w/ river supply Some, w/ river supply Some, w/ river supply Some, w/ river supply
2. Water temperature Probably ok,nesd temp datal Probably ok,need temp data Accepiable Accsptable AccGeptable Acceptable
3. General minerals Acceptable Acoeptable Acceptable Acosptable Acceptabie
4. Other politants (phosphats, oil & grease) None identified None identified None idertified None identified None identitied Non identitied
5. Offsite risks None identified None identitied None idertified None identified None identified None identified
nry
6. Avallabiiity 450+ avg ofs during period | 450+ avg cfs during period | 800+ avg cts during period | 800+ avg cfs during period | 800+ avg cfs during period 800+ avg cfs during period
7. Dependabilty Good Good Good Good Good Good
8. Intake structure Good, at upstream end Good, a upstream end Good, at upstream end Good, at upstream end None required None required
9. Pipeline Row Good, on site Good, on site Good, pumped Good, pumped Good, pumped Good,
10. Bypases reach (length and location) 300+ foet 300+ feet Minimal Minimal Minimal Minimal
11. Pumped versus gravity source Gravity Gravity Pumped Pumped Pumped Pumped
12. Cost of water au_ﬁa !oomtrudbn, OaM) Moderate Moderate High High High High
13. River mile 562 58.2 4325 #3.2% 35 k]
14. Spawning distbution (natural run) Spawn below and above site Spawn above site Spawn near and above ste|  Below spawning habitat Spawn nesr and above sike Below spawning habkat
15. Aftraction potertial va na na na va )
V. 16. PERIOD OF USE
A May 15 Moy - May 15 Apr - May 13 My Mayid Apc_ May 15 M - May 15
[~ V.  ENVINONMENTAL CONCERNS
17. Wetlands (other than riparian zone) Small riparian wetiands Small riparian wetlancs Mimimal Mimimal Mimimal Mimimai
15. Terrestrial wiidille and habitats Decid trees. gr Decid trees. 9 Decidh trees, grassiand | Deciduous trees, grassiand Pasture, ag. Pasture, ag.
10. Thveaned/endangersd species Undetermined Undetermined Undetermined Undetermined Undetermined Undetermined
20. War quality impacts of facility Negligible Negligble Negligible Neglighie Negligble Negliglbie
21. Community impacts Minor-Moderate Minor-Moderate Negligible Neglighble Neglighle Neglighble
22. Scenic/Assthetic Minor-Moderate Minor-Moderate Negligibie Negiighle Negligible Negligble
23, Aoouw%t* ved, dirt to sie paved, dirt to site paved, dirt 1o site paved, dir to site paved, graveitosite | paved.graveltosite
24. Space for raceways/ ponds 5+ acres 5+ acres 10 acres 10 acres Undetermined, iarge Undetermined, large
25. Spaoe for sedimentation ponds 5+ aores 5+ acres 10 acres 10 acres yos ves
26. for na na na na na
27. Topography Flat . Flat Fiat Flat Flat Flat
25. Comouring md dking (flood control) Minimal t Minima! Minimad Minimal Minimal Minimal
29. Pipeline and intake structure Moderate Moderate High High Moderate, no intake Moderate, no inake
30. Utikties 3 phase 3 phase 3 phase at site 3 phase a site 3 phase at site 3 phase a site
31. Coets of acquiring she unknown unknown unknown unknown unknown unknown
32, Solis/Groundwater Alluvialiow gw potertial Alluvialiow gw potential Aliuvialiow gw potential |  AlluviaViow gw potential Alluvialiow gw potential Alluviallow gw potential
33, Access ved, dirt b sie paved, dirt to site paved, diﬂE 3ite ved, dirt o site vel to site d, gravel to site
, 34, / possile poss BOossidle possble possble
[ IX.  SECURITY
35. Intake structure and water supply Required Required Required Required Required Required
36. Pipeline Required Required Required Required " Required Required
37. @m:.wg Required Reauired Reguired Reguired Bequired Reguired
X. PE
38. Land Use Not determined Not determined Not determined Not determined Not determined Not determined
39. Shorelines Designation Undetermined Undetermined Undetermined Undetermined Undetermined Undetermined
40. Fb%d h;zwd Low Low Low Low Low Low
[~ Xi.  PROPERTY OWNERSHIP
41. Facliity she Private Private Private Private Private Private
42. Pipeline ROW and intake structure Private, on sie Private. on site Privats, on site Private, on site Private, on site Private, on site
43. Timeto ﬁuin sto ODFAW may acquie ODF8W may acquire Undewrmined | Undetermined Undetermined Undetermined
Below kmk of Below mit of Mow limit of
downstream spawning downstream spawning downstream spawning
Ma uire disinfiection May require disinfiection May require disinfiection May require disinfiection May require disinfiection May require disinfiection
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TABLE 30 (5 of 5)

EXTENDED REARING/ACCLIMATION SCREENING CRITERIA

Echo Meadows Minnehaha Springs Cottonwood Bend
x 50 T(y:RITERION | Fall Chinook Chinook Fall Chinook Spring Chinook Fall Chinook Chinook
. WATER AL
1. Disease potential Some, W/ river supply Some, w/ river supply Low, spring water Low, spring water Low with groundwater | La with groundwater
2. Water tamperature Acoeptable Acceptable Temp. data needed Temp. data needed Undetermined, rep. mid-508  Undetermined, rep. mid-508
3. General minerals lo Acceptable Acceptable e Undetermined Undetermined
4. Other pollutants (phosphate, oil & grease) None Identified None identified Nom identffied m m identified Non. identitied m m identitied
5. Offshe rigks None identified None identified None Identified m m  identified None identitied MM identitied
K WATER GUANTITY
6. Availability 800+ avg cfs during period | 800+ avg cfs during period | 8 - 11 cfs during period 8-11 cis during pe repored 2000 gpm reported 2000 gpm
7. Dependability Good, w/ water rights Good, w/ water rights Repored as consistert Reported as L Undetermined Undetermined
6. Intake structure Divert from exist, structure | Divert from exist. structure undetermined undetermined Undetermined Undetermined
9. Pipeline ROW on-site, 1,000+ ft. on-site, 1,000+ ft. undetermined undetermined undetermined undetermined
10. Bypass reach (length and location) Minimal Minimal undetermined undetermined none none
11, Pumped versus gravity source Gravity Gravity Pumped Pumped pumped pumped
12. Cost of water sﬁa !comtructlon, OaM) High High Moderate Moderate hiah high
13, River mile 242 242 1 1 region near RM 11-13 region near AM 11-13
14. Spawning distrioution (natural runy Spawn near and above site |  Below spawning habitat  [Trucked from Three Mile Dan¥ rucked from Three Mile Dan Pasas site if not trucked Pase she if not trucked
15. Attraction potential na na na na na na
Iv. 16. PEROD OF USE
v T Apr - May 15 May - May 15 AR - May 15 Moy - May 15 —Apr - May 15 Moy - May 15
. ENVIRONMENTAL CONCERNS
17. Wetlands {other than riparian zone) Minime Minimal Entire springs area Entire aprings aroa Undetermined, prob. present | Undetermined, prob. present
18. Torrestriai wildite and habitats Decid. trees, bare ground | Decid. trees, bare ground | Sagebrush and tall g || Sagebrush and tall g Waterfow| ares Waterlowl area
19. Threstened/endangered species Undetermined Undetermined Undetwermined Undetermined Undetarmined Undetermined
20. Wamer quality impacts of facility igible Neglighbie Domestic waser supply Domestic water supply Negiigble Negiigble
21. Community impacts Negligible Negligble Near private homes Near private homes Negligble Negligble
22. Sosnic/Aesthetic igible Negligible Moderate Moderate Undetermined Undetermined
23. Accessitl ravel 1o site ved. grave! to site oad to site road to site Adjacent roads Adjacent roads
24. Spaoe for raceways/ ponds 8 acres 8 acres Approx. 2+ acres Approx. 2+ acres Undetermined Undetermined
25. Space for sedimentation ponds yos yes Approx. 2+ acres Approx. 2+ acres Undetermined Undetermined
—or 2 S RWORK Conrs e e ne e -
57. Topography Flat Flat Flat, steep bank at spring | Flat, steep bank at spring Relatively fiat Relatively fiat
28. Comouring and dking (flood control) Minimal & Minimal Minimal Minimal Undetermined Undetermined
29. Pipeline and intake structure Moderate. oxist. imake Moderate, exist. intake Moderate Moderate Undetermined Undetermined
30. Public services 3 phase at site 3 phase at site 3 phase power 1 site 3 phase powaer to site Undetermined Undetermined
31. Costs of acquiring she unknown unknown unknown unknown Undetermined Undetermined
32. Solis/Groundwater Alluviallow gw potential Alluvialiow gw potential | Sand-siligood groundwaterS. and-sil/good groundy Undetermined Undetermined
33. Access paved, gravel to site paved, gravel to site road to site road to site Ad] roads M‘w} roads
L , 34. poss! possi possitle possiie poss poss!
X.
35, intake structure and water supply Required Required Required Required Required Required
36. Pipsline Required Required Required Required Required Required
7. Flu;“ Reavired Reauired Required Regquired Required
X
38, Land Use Not determined Not determined undetermined undetermined Undetermined Undetermined
39. Shorelines Designation Undetermined Undetermined Undetermined Undetermined Undetermined Undetermined
40, Flood hazard _Llow Low, Low Low Low Low
PROPERTY OWN! 1
41. Facility sie Private Private Chy of Hermiston City of Hermiston Undetermined Undetermined
42. Pipeline ROW and intake structure Private, on ske Private, on site City of Hermiston City of Hermiston Undetermined Undetermined
43, Time to acquire she Undetermined Und ined unknown unknown Undetermined Undetermined
—m.——sumxﬁicmm Avaliabilty of waler right
Avallabilty d water right Below Wmit of Concern w/ domestic water | Concern w/ domestic water Potential but would Potential but would
downstream spawning supply, fadllity discharge supply, facility discharge require investigations require investigations
May require disinfection May require disinfection Upstream diversions Upstream diversions




PROGRAM DEVELOPMENT

One objective in identifying programs was to provide options that contained flexibil it%/.]c Flexibility

could Ibe provided by choosing sites that can accommodate more than one type of facility. For
example;

Adult Capture - Capture of ChF would occur at the existing Three Mile Dam facility
under all options. Capture of ChS could also occur at Three Mile Dam and, in the
future, at an upstream site. The Emmett Williams and Fred Gray sites appeared to
offer the most flexibility in this regard.

Adult Holding, Rearing, and Satellite Rearing - It is most efficient to select sites for
these facilities that can accommodate all or most of the functions. This gives
maximum flexibility for future planning.

Direct Release, Extended Rearing/Acclimation - Many direct release sites are
available in the basin, and a number of these are already in use. For planning
purposes, we have assumed that direct release sites considered in conceptual design
should also be able to accommodate Extended Rearing/Acclimation functions.

Table 31 alpresents the proposed program for the Umatilla River that will be used during the
conceptual design phase of the project. It should be pointed out that although one program,
maximizing the use of one site (Emmett W|II|ams§), Is identified, this does not preclude
development of one or more of the facilities at another site. Other sites, such as Corporation, Fred
Gray 80 acres, and (depending on the outcome of the NEOH program site analysiss) out of basin

sites have the potential to allow development of one or more of the facility types.

Emmett Williams was identified as the site having the most favorable characteristics for adult
holding and satellite rearing and, depending on the outcome of planned groundwater

investigfations, incubation and rearing. The potential to acquire this site also appears to be very
favorable.




TABLE 31

PROPOSED UMATILLA BASIN PROGRAM

Adult Capture:

ChF
ChS/ChF
Incubation Altcmativcs:
ChF
ChS

Early Rearing Altcmatives:
ChF
ChS

ChF
ChS

ChF

ChF/ChS

ChS

ChF and ChS - Three Mile Dam

Adult Holding Aliernatives:(listed from upstrcam to downstream for ChS)

Three Mile Dam

Corporation

Emmett Williams

Fred Gray

Russcll Walker (S. Fork Walla Walla)

Umatilla Hatchery

corporation

Emmctt Williams

Fred Gray

Russcll Walker (S. Fork Walla Walla)

UmatillaHatchery

Corporation

Emmcu Williams

Fred Gray

Russcll Walker (S. Fork Walla Walla)

Full term (Satellite) Rearing Altcmativces.

not applicable

Corporation

Emmecu Williams

Fred Gray

Russcll Walker (S. Fork Walla Walla)

Final (Extended)Rearing/Acclimation and/or Direct Release Site Alternatives (b):

1. Echo Meadows (c,d)
2. Nalin {(c,d)

3. Bamhart (c,d)

4. ODF&W (d.e)

5. Mission (d,e)

6. Cayuse Bridge (d.c)

7. Thom Hollow (d.e.f.g)

9. Corporation (f.g)
10. Mcacham Creck at Camp Creck (f)

Notes:

(a) In-basin rearing for Phase 2 planning purposes. Dependent on NEOH siting.

(b) These sites sdlected on the basis of accommodating both functions, giving more flexibility to the program.

(e¢) Short term: Direct release of 1.44 million ChF, non-evaluation fish
(d) Long term: Direct release with extended rearing/acclimation
(e) Short term: Direct release 3.24 million ChF, Og versus Standard

(f) Short term: Non-evaluation ChS

(g) Short term: Direct release 1.44 million ChS, Og versus standard
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DATE(S) VISITED  1/23/91

RIVER BASIN Umatilla, Meacham Creek drainage

SITE NAME Meacham Creek above N. Fork Meacham confluence
SITE LOCATION

County Umatilla

Road Access Directions Off County Road 900 on the south side just east of RR

crossing of road at Gibbon, 16 miles up RR ROW to
confluence of N. Fork Meacham Creek and mainstem, RR
ROW fords Meacham Creek at this location.

River Mile Mile 15 on Meacham Creek

USGS1:100,000 Quad Ref.  Pendleton

USGS 7.5 Quad Ref. Duncan, OR

section 34 and 35 Township TI1N Range R36E

OWNERSHIP

Owner Name Private, unknown

Contact Name Don Sampson, CTUIR

Contact Phone (503) 276409

Zoning

Land Use /Jurisdiction

GENERAL CHARACTERISTICS

Proximity torcad - 16 miles from county road 900, on gravel RR ROW.

Proximity to power Powerlines along RR ROW

Size (acres) undetermined, no specific site located within this general
area.

General topography Heavy river rocks, former stream channel and gravel bars

General soil type minimal soil, large river rocks

Erosion potential High

Flood potential and history  High, old stream side channels throughout reach

Upstream land use Forested, logging

Water rights

VWATER SUPPLY

Gravity supply evaluation  Possible using upstream intake, but no visible stable
channel for intake, extreme bedload movement. Difficult to
develop permanent intake site.

Groundwater evaluation No known wells in area.

ENVIRONMENTALCHARACTERISTICS/CONSTRAINTS

Adjacent stream habitat Mainstem Meacham Creek flows underground during low
flow stages. Very high bedload movement. No stable pools
visible.

Anadromous fish Present above site

Upland habitat type Coniferous forest with grassland, steep hillside

Wetlands Old stream channels forming wet, small ponded areas,
beaver activity, RR cut off old stream meander on west side
of tracks.

Permitting Considerations
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DATE(S) MISI TED 1/23/91

RIVER BASIN Umatilla, Meacham Creek drainage
SITE NAME Meacham Creek at Camp Creek

SI TE LOCATI ON

County Umatilla

Road Access Directions Off County Road 900 on the south side just east of RR
crossing of road at Gibbon, 11 miles up RR ROW to Camp
Creek, at RR ROW bridge over Meacham Creek, site located
immediately south and west of bridge.

River Mile Mile 11 on Meacham Creek

USGS 1:100,000 Quad Ref.  Pendleton, OR

USGS 75" Quad Ref. Duncan, OR

Section 8and 9 Township TIN Range R36E
OWNERSHIP

Owner Name Private, unknown

Contact Name Don Sampson, CTUIR

-Phone (503) 2764109

zoning

Land Use /Jurisdiction

GENERALCHARACTERISTICS

Proximity to road 11 miles from county road 900, on gravel RR ROW. Access

to site requires crossing 2 major bridges over Meacham
Creek and 3 bridges over small drainages to Meacham
Creek. Structural investigations of bridge integrity should
be undertaken prior to development of any facility at this

site.
Proximity to power Powerline along RR ROW.
size (acres) 4 acres (estimated)
- - Flat, grass covered
General soil type Alluvial
Erosion potential Low
Flood potential and history L o w
Upstream land use Forested with RR adjacent to Creek

Water rights

WATER SUPPLY

Gravity supply evaluation  Potential gravity intake 400 + yards upstream of site.. This
intake area may not be stable enough for river grade
control. Gravity intake would require river grade control
structure and pipeline bored under railroad tracks. Deep
pool located immediately adjacent to site. Pool appears to be
stable enough for pumped intake location.

Groundwater evaluation Unknown. No existing wells located within 9 miles of the

site.
ENVI RONVENTAL CHARACTERI STI CS/ CONSTRAI NTS
Adjacent stream habitat Meacham Creek above site, high to very high bedload

movement, deep stable pool with riffle below and
immediately adjacent to site

Anadromous fish Present above site
Upland habitat type Coniferous forest with grassland
Vet | ands none

Perm t t i nConsiderations river diversion, intake, water rights
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DATE(S) VISITED
RIVER BASIN

SITE NAME

SITE LOCATION
County

Road Access Directions

River Mile

USGS 1:100,000 Quad Ref.
USGS 7.5 Quad Ref.
section NW6
OWNERSHIP

Owner Name

Contact Name

Contact Phone

Zoning

Land Use /Jurisdiction

1/23/91
Umatilla, Meacham Creek Drainage
Meacham Creek at Bonifer Springs

Umatilla

Off County Road 900 on the south side just east of RR

crossing of road at Gibbon, approx. 2 miles up Union Pacific
RR ROW

Meacham Creek - 2.5, Umatilla - 79

Pendleton, OR
Gibbon, OR
Township  T2N Range R36E
Private property leased by CTUIR

Don Sampson

(503) 2764109

GENERAL CHARACTERISTICS

Proximity to road

Proximity to power
Size (acres)

General topography

General soil type

Erosion potential

Flood potential and history
Upstream land use

Water rights

WATER SUPPLY
Gravity supply evaluation

Groundwater evaluation

Approximately 2 miles from county road. Access road is
gravel, first mile very rough. U.P. Railroad bridge over
Meacham Creek of questionable structural integrity. This
should be investigated prior to further development of any
facility on Meacham Creek.

3 phase at site

Questionable land available immediately adjacent to river
for facility. Potential land available south of existing pond.
Low lying land with existing shallow pond developed as
rearing facility. 2 permanent springs supply water.

rocky lowland

Low

Low

Forested, grass slope

not determined

2 springs have a combined flow of approx. 2 cfs. Boston
Creek ephemeral, heavy bedload movement. Meacham
Creek needs pumping and requires boring under RR tracks.
Two wells located approximately 1 mile down Meacham
Creek from Bonifer. A log of a 109 foot well reported 80 gpm
at zero ft. drawdown after a 2 hour pump test. Log of a 164 foot
well reported 27 gpm with 4 feet drawdown after 2 hour pump
test.

ENVI RONVENTAL CHARACTERISTICS/CONSTRAINTS

Adjacent stream habitat
Anadromous fish
Upland habitat type
Wetlands

Permitting Considerations

Meacham Creek is very rocky, high bedload movement.
Not directly, only if Meacham Creek water added to system.
Coniferous forest, grassland.

Bonifer springs.
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DATE( S) VISITED 1/22/91

RIVER BASIN Umatilla

SITE NAME Corporation

SI TE LOCATI ON Umatilla River at USFS Corporation Guard Station
County Umatilla

Road Access Directions 33 miles east of Pendleton on County Road 900 to USFS

Corporation Guard Station. Approximately 2 miles above
Bingham Springs (Bar M Ranch) and 0.6 miles below
confluence of North and South Forks, Umatilla River.

River Mile 89

USGS 1:100,000 Quad Ref.  Pendleton, OR

USGS 7.5 Quad Ref. Bingham Springs, OR

Section 21 Township T3N Range R37E
ONNERSHI P

Owner Name US Forest Service

Contact Name Don Sampson, CTUIR

Contact Phone (503) 2764109

Zoni ng

Land Use /Jurisdiction A-G (Developed recreation)

GENERAL CHARACTERISTICS

Proximity to road On County Road 900, gravel, 2 miles above paved road.
Proximity to power Power on site, type unknown

Size (acres) 5.8

General topography Approximately 4 acres relatively level, elevation 2290 ft.
General soil type Alluvial

Erosion potential Low

Flood potential and history Low, history unknown

Upstream land use Wilderness area on N. Fork, Logging on S. Fork
Water rights unknown

WATER SUPPLY

Gravity supply evaluation  Diversion structure required. One potential gravity
diversion structure 1500 feet upstream on mainstem, pumped
diversion structure adjacent to site. A second gravity intake
located on the North Fork, approximately 300 yards
upstream of the “Forks”. This would require an estimated
3000 feet of pipe from the intake site to Corporation.
Significant amount of rock excavation is required for this
pipeline alignment.

Groundwater evaluation Two groundwater wells at 60 feet and 237 feet deep in
fractured basalt yielding 60 gpm and 54 °F. No deep wells
developed. Potential for developing groundwater supply in
excess of 1 cfs considered low.

ENVI RONVENTAL CHARACTERISTICS/CONSTRAINTS

Adjacent stream habitat Free-stone; pool riffle/run; moderate (normal) expected
bedload movement

Anadromous fish Chinook above site

Upland habitat type Forested, steep slope grassland

Wetlands None, spring on hillside above site.

Permitting Considerations  Consistency of facility with USFS recreation uses.
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DATE(S) VI SITED 1/22/91

RIVER BASIN Umatilla

SITE NAME Emmett Williams

SITE LOCATION

County Umatilla

Road Access Directions County Road 900, approximately 27 miles east of Pendleton,
at #245, Lavadour (on mailbox).

River Mile 81

USGS 1:100,000 Quad Ref . Pendleton, OR

USGS 76’ Quad Ref. Gibbon, OR

Section 21 (SE of SW) Township 3 N Range 36E

OWNERSHIP

Owner Name Emmett Williams

contact Name Don Sampson, CTUIR

Contact Phone (503) 2764109

Zoning G-1

Land Use /Jurisdiction Umatilla Indian Reservation

GENERAL CHARACTERISTICS

Proximity to road Adjacent to County Road 900, paved.

Proximity to power 3 phase power on site.

Size (acres) 40 acres, approximately 10 developable

General topography Flat with relatively steep bank at river

General soil type Alluvial

Erosion potential Bank protected by cobbles, erosion potential low

Flood potential and history LOW, site high above river

Upstream land use Permanent homes on large lots. Site just downstream on
Ryan Creek. Bar M Ranch upstream of site.

Vaterrights

WATER SUPPLY

Gravity supply evaluation =~ USGS gage #14020000 on site (Umatilla River above
Meacham Creek at Gibbon). Upstream end about 10 feet
above river elevation. 90 feet from centerline of road to edge
of river on upstream end of property. River gradient low,
need to go upstream for gravity intake. Need about 50% of
base flow for Umatilla production. Diversion structure
required for gravity supply, approximately 500 feet upriver.
Pipeline would have to be routed down asphalt road.

Groundwater evaluation Diversion structure may not be required for pumped supply.

Emmett Williams well (State well no 3N-36E-2/d) 200 gpm
at 53 °F, 15 psi. Well drilled to a depth of 230 feet at which
point it entered a layer (thickness unknown - at least 8 ft.) of
red cinder and small gravel. Lavadour well yielded 7 gpm
at 54 °C, at 140 ft. depth in fractured gray basalt. Potential
groundwater supply in excess of 500 gpm from red cinder
and small gravel zone. Test well needed to determine
groundwater potential

ENVI RONVENTAL CHARACTERISTICS/CONSTRAINTS

Adjacent stream habitat

Anadromous fish

Upland habitat type
Wetlands

Permitting Considerations

Free-stone type river, boulder/riffle, moderate bedload
movement.

Present above site
Mixed conifer-deciduous forest, some cleared land
None
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DATE(S) VISITED 1/22/91

RIVER BASIN Umatilla

SITE NAME Fred Gray-27 acre

SITE LOCATION

County Umatilla

Road Access Directions East of Pendleton, OR on county road 900, near milepost 21
before Umatilla River bridge. Pasture on north side of road,
below at bridge crossing.

River Mile

USGS1:100,000 Quad Ref.

USGS 75 Quad Ref. Gibbon, OR

Section 2 Township T3N Range R36E

OWNERSHIP

Owner Name Fred Gray

Contact Name Don Sampson, CTUIR

Contact Phone (503) 2764109

zoning

Land Use /AJurisdiction G-l (Big-game wintering zone), Umatilla Indian
Reservation

GENERAL CHARACTERISTICS

Proximity to road Adjacent to County road 900, paved.

Proximity to power 3 phase power on site

Size (acres) 27 acres

General topography Flat, pasture rimmed with trees, 4 acres developable

General soil type Alluvial

Erosion potential Low

Flood potential and history  Low, history unknown

Upstream land use Private land, some residential and pasture

Water rights not determined

WATER SUPPLY

Gravity supply evaluation ~ Need intake upstream past bridge for gravity supply. Very
low gradient adjacent to site. Pumped intake required

Groundwater evaluation Well on site. Static - 63 ft. - Total depth 92 ft. - 30 gpm with 21

ft. drawdown in 2.5 hrs. 92 ft. hard basalt. Six domestic
well logs identified in area. All wells terminated in black
or grey basalt zone at a maximum depth of 245 feet. Highest
yielding well had 200 gpm with extreme draw down after
short pumping periods.

ENVIRONMENTALCHARACTERISTICS/CONSTRAINTS

Adjacent stream habitat

Anadromous fish

Upland habitat type
Wetlands

Permitting Considerations

Well mixed riffle-pool stretches, moderate bedload
movement.

Present upstream

Pasture, fringe of deciduous and conifer trees.
None
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DATE( S) VISITED 1/22/91, 1/23/91

RIVER BASIN Umatilla

SITE NAME Fred Gray-80 acre

SITE LOCATI ON

County Umatilla

Road Access Directions County road 900 on north side of road, near milepost 21 before

Umatilla River bridge. Pasture just upstream of Meacham
Creek confluence, orange traffic cones on barbed wire fence
at entrance.

River Mile 80

USGS 1:100,000 Quad Ref.  Pendleton, OR

USGS 75’ Quad Ref. Gibbon, OR

Section 29 Township T3N Range R36E
OWNERSHIP

Owner Name Fred Gray

contact Name Don Sampson, CTUIR

Contact Phone (503) 2764109

Zoni ng

Land Use AJurisdiction G-1 (Big-game wintering zone), Umatilla Indian

Reservation
GENERAL CHARACTERISTICS

Proximity to road Adjacent to County road 900, paved.

Proximity to power 3 phase power adjacent to site.

Size (acres) 80 acres

General topography Flat, hay field and pasture, 4 + acres developable.
General soil type Alluvial

Erosion potential Low, some channel protection at lower end. CTUIR

currently stabilizing area at western end; some previous
bank erosion due to river side channel.
Flood potential and history  Low, history unknown.

Upstream land use Private land, some residential and pasture
Water rights not determined

WATER SUPPLY

Gravity supply evaluation  Potential site at head of riffle; directly adjacent to major
draw on north side of river at west end of 27 acre site. Would
require pipeline encroachment onto 27 acre site. Diversion
structure required for both pumped and gravity.

Groundwater evaluation Well on adjacent 27 acre site. Static - 63 ft. - Total depth 92
ft. - 30 gpm with 21 ft. drawdown in 2.5 hrs. 92 ft. hard
basalt. Six domestic well logs identified in area. All wells
terminated in black or grey basalt zone at a maximum depth
of 245 feet. Highest yielding well had 200 gpm with extreme
draw down after short pumping periods.

ENVI RONVENTAL CHARACTERISTICS/CONSTRAINTS

Adjacent stream habitat Well mixed riffle-pool stretches, moderate bedload

movement.
Anadromous fish Present upstream
Upland habitat type Pasture.
Wetlands None

Permitting Considerations
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DATE(S) VISITED 1/23/91

RIVER BASIN Umatilla

SITE NAME Thorn Hollow

SITE LOCATI ON

County Umatilla

Road Access Directions Thorn Hollow Road off County Road 900, approximately 1/4
mile to bridge, site at bridge.

River Mile 72

USGS 1:100,000 Quad Ref.  Pendleton, OR

USGS 7.5' Quad Ref. Thorn Hollow, OR

Section s wNw4 Township T 2N Range R35E

OWNERSHIP

Owner Name Private, unknown owner

Contact Name Don Sampson, CTUIR

Contact Phone (503) 2764109

zoni ng not determined

Land Use /Jurisdiction not determined

GENERAL CHARACTERISTICS

Proximity to road Adjacent to paved road, short dirt lane on sw side of bridge

Proximity to power 3 phase within 1/8 mile

Size (acres) unknown, dependent on specific side of we Selected; SE
and SW best location; 10 + acres estimated.

General topography Level pasture on SE side, level with trees on SW side.

General soil type River bottom soils and gravel

Erosion potential Low

Flood potential and history Low

Upstream land use Agriculture and grazing

Water rights

WATER SUPPLY

Gravity supply evaluation  Very low gravity potential, good location for pumped supply
intake, no diversion required.

Groundwater evaluation Records of 14 domestic wells evaluated on Sections 4 and 5.
Deepest well developed to 120 feet. Highest producing well
test was 75 gpm artesian flow with head of 8 feet in 1969. Six
of the 14 wells reported artesian flow. No well water
temperature available, but it is expected to be in the mid 50 °F
range. Further well testing is required to obtain

groundwater development capacity in area.
ENVI RONVENTAL CHARACTERI STI CS/ CONSTRAI NTS

Adjacent stream habitat Free stone river, moderate bedload movement
Anadromous fish Present above site

Upland habitat type Level pasture on SE side, level with trees on SW side.
Wetlands None

Per m t t i nConsiderations
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DATE(S)V| SI TED 1/17/91, 1/22/91

RIVER BASIN Umatilla
SITE NAME Black Bridge
SITE LOCATI ON
Umatilla
Road Access Directions County Road 900, approximately 1.5 miles west of Thorn

Hollow, 3.5 miles east of Cayuse. Dirt turnoff on norht side
of County road at railroad bridge crossing of Umatilla
River.

River Mile 70 (approximate)

USGS 1:100,000 Quad Ref.  Pendleton, OR

USGS 75' Quad Ref. Thorn Hollow, OR

Section Township T 2N Range R35E
OMERSHI P

Owner Name undetermined

Cont act Name Don Sampson, CTUIR

Contact Phone (503) 2764109

Zoni ng undetermined

Land Use /Jurisdiction undetermined

GENERAL CHARACTERISTICS

Proximity to road Adjacent and connected to county road.
Proximity to power Powerlines along county road at site
Size (acres) <1 acre

General topography slightly below road grade, flat site, 6-8 feet above river
General soil type Alluvial

Erosion potential undetermined

Flood potential and history undetermined

Upstream land use Agricultural

Water rights undetermined

WATER SUPPLY

Gravity supply evaluation  not applicable, considered only as a direct release site
Groundwater evaluation not applicable, considered only as a direct release site
ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS

Adjacent stream habitat relatively deep pool under bridge

Anadromous fish present above site
Upland habitat type pasture land
Wetlands none

Permtting Considerations
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DATE(S)V| SI TED 1/23/91

RIVER BASIN Umatilla

SITE NAME Homly -(current release site)

SITE LOCATI ON

County Umatilla

Road Access Directions County Road 900, turnout on road near Cayuse, Homly
Cemetery.

River Mile 69 (approximate)

USGS 1:100,000 Quad Ref . Pendleton, OR.

USGS 75" Quad Ref. Cayuse, OR

Section SWNW 1 Township  T2N Range R34E

OWNERSHIP

Owner Name Umatilla County (County Road ROW)

Contact Name Don Sampson, CTUIR

Contact Phone (503) 2764109

Zoning

Land Use /Jurisdiction

GENERAL CHARACTERISTICS

Proximity to road Adjacent to road, gravel turnout 12 ft. wide, 40 ft long

Proximity to power not determined

Size (acres) 75 ft. by 12 ft. No land available for site development.

General topography Rip-rap bank, 12 feet above water

General soil type Asphalt road shoulder

Erosion potential none

Flood potential and history none

Upstream land use grazing

Water rights not determined

WATER SUPPLY

Gravity supply evaluation  not applicable to site
Groundwater evaluation not applicable to site

ENVI RONMVENTAL, CHARACTERI STI CS/ CONSTRAI NTS

Adjacent stream habitat Pool/run at point of release
Anadromous fish Present above site

Upland habitat type County road

Wetlands none

Permtting Considerations
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DATE(S) VI SITED
RIVER BASIN

SITE NAME

SI TE LOCATI ON
County

Road Access Directions

River Mile

USGS 1:100,000 Quad Ref.
USGS 75" Quad Ref.
section

OWNERSHIP

Owner Name

Contact Name

Contact Phone

Zoning

Land Use /Jurisdiction

1/17/91
Umatilla
Minthorn

Umatilla

County Road 900, gravel road to north off county road
approximately 3.25 miles east of Mission. Drive north
along gravel road towards Umatilla River, leads to facility.
65 (approximate, near existing Minthom facility)
Pendleton, OR

Cayuse, OR

Township T 2N Range R34E

undetermined
Don Sampson, CTUIR
(503) 276409
undetermined

GENERAL CHARACTERISTICS

Proximity to road

Proximity to power
Size (acres)

General topography

General soil type

Erosion potential

Flood potential and history
Upstream land use

Water rights

VWATER SUPPLY

Gravity supply evaluation
Groundwater evaluation

Approximately 3/4 miles off county road on gravel road that
was graded smooth at time of site visit

3-phase power at site

2 (approximate)

flat at site, steep slope on south side, beaver ponds and stream
channel surrounding remainder of site.

Alluvial

low

undetermined

agriculture, some residential

Existing diversion for fish culture from beaver pond

undetermined
undetermined, spring development possible for expansion

ENVI RONMENTAL CHARACTERI STI CS/ CONSTRAI NTS

Adjacent stream habitat
Anadromous fish
Upland babitat type
Wetlands

beaver pond, side channels of Umatilla mainstem
Present above site

pasture, wooded areas

beaver pond adjacent to facility

Permitting Considerations Wetland construction for expanded water supply
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DATE( S) VISITED 1/24/91

RIVER BASIN Umatilla

SITE NAME Mission

SITE LOCATI ON

County Umatilla

Road Access Directions County Road 900 to Mission turnoff. North on road through

Mission, approximately 1 mile to rural asphalt road
intersection from east. East on this road, two miles, to 4-way
intersection, south 1/3 miler to river. Site on lot on west side

of road.
River Mile Approx. 61
USGS 1:100,000 Quad Ref.  Pendleton, OR.
USGS 75" Quad Ref. Mission, OR
Section 11 Townshi p T2N Range R33E
OMERSHI P
Owner Name Goose & Rudolf Williams
cont act Name Don Sampson, CTUIR
Contact Phone (503) 276409
Zoning
Land Use /Jurisdiction
GENERAL CHARACTERISTICS
Proximity to road 150 ft. from paved road
Proximity to power 3 phase at site
Size (acres) Approx. 3/4 acre (building lot)
General topography Flat
General soil type Gravelly
Erosion potential Dow. Steep, rip-rapped bank, approx. 10 ft. above river.
Flood potential and history  Low, history unknown
Upstream land use Agriculture
Water rights not determined

WATER SUPPLY

Gravity supply evaluation  Difficult gravity supply, should be pumped, no diversion
expected

Groundwater evaluation Records of 6 domestic wells indicated no artesian flows and
sufficient groundwater for domestic use only. Maximum
depth of well to 84 feet.

ENVI RONVENTAL CHARACTERI STI CS/ CONSTRAI NTS

Adjacent stream habitat Free-stone, pool-riffle, moderate bedload movement
Anadromous fish Present above site

Upland habitat type Residential, open fields

Wetlands None

Permitting Considerations
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DATE(S) VISITED 2/19/91

RIVER BASIN Umatilla

SITE NAME ODF&W

SITE LOCATI ON

County Umatilla

Road Access Directions Highway 900 on E. side of Pendleton at ODF&W
headquarters. Pasture and fields to east and north along
river.

River Mile Approx. 56.2

USGS 1:100,000 Quad Ref . Pendleton, OR

USGS 76" Quad Ref. Pendleton, OR

Section Township T2N Range R32E

OWNERSHIP

Owner Name Private

Contact Nane Jim Phelps, ODF&W

Contact Phone (503)276- 2344

Zoning

Land Use /Jurisdiction

GENERAL CHARACTERISTICS

Proximity to road 100 yards from paved road

Proximity to power 3 phase power at site

Size (acres) Estimated 40 acres riparian and upland

General topography flat adjacent to river, sloping uplands away from floodplain

General soil type Alluvial

Erosion potential Low

Flood potential and history  Diked on south side, old gravel mine area

Upstream land use Agriculture, residential

Water rights Undetermined

WATER SUPPLY

Gravity supply evaluation  good site for intake near upper end of property
Groundwater evaluation undetermined
ENVI RONMVENTAL CHARACTERI STI CS/ CONSTRAI NTS

Adjacent stream habitat riparian wetlands along S. bank, side-channels with
cattails, deciduous trees and wetland areas on N. bank.

Anadromous fish Present above site

Upland habitat type pasture, deciduous trees, brushy slopes outside floodplain

Vet | ands riparian zone wetlands noted

Permitting Considerations
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DATE(S) VISITED 1/24/91

RIVER BASIN Umatilla

SITE NAME Riverside (Highway 11 Bridge release site)

SITE LOCATI ON

County Umatilla

Road Access Directions Highway 11 toward Athena on E. side of Pendleton,
northwest side of bridge, dirt access road next to private
nursery.

River Mile Approx. 56

USGS 1:100,000 Quad Ref.  Pendleton, OR

USGS 75' Quad Ref. Pendleton, OR

Section Township T2N Range R32E

ONNERSHI P

Owner Name Private, unknown

Contact Name Don Sampson, CTUIR

Contact Phone (503) 276409

zoning

Land Use /Jurisdiction

GENERAL CHARACTERISTICS

Proximity to road 100 yards from paved road

Proximity to power 100 yds to Highway 11

Size (acres) Estimated 0.25 acre

General topography Dirt lane, no site development potential except parking

General soil type

Erosion potential Yes

Flood potential and history

Upstream land use Agriculture

Water rights n/a, direct release site with no holding

WATER SUPPLY

Gravity supply evaluation  n/a, direct release site with no holding
Groundwater evaluation n/a, direct release site with no holding
ENVI RONVENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat Shallow side of river, riffle area.

Anadromous fish Present above site
Upland habitat type

Wetlands

Pesmiiising Considerations
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DATE(S) VISITED 1/24/91

RIVER BASIN Umatilla

SITE NAME Bamhart (existing release site)

SITE LOCATION

County Umatilla

Road Access Directions Echo - Pendleton Hwy. Dirt lane running south off

Highway across open grass field at river mile 43.25.
Located where U.P. Railroad crosses river from south side to
north side river.

River Mile 43.25

USGS 1:100,000 Quad Ref.  Pendleton, OR

USGS 75' Quad Ref. Barnhart, OR

Section SESES & NWNW17 Township T2N Range R31E

OWNERSHIP

Owner Name Unknown

Contact Name Don Sampson, CTUIR

Contact Phone (503) 2754109

Zoning not determined

Land Use /AJurisdiction

GENERAL CHARACTERISTICS

Proximity to road I/4 mile from paved road along dirt lane across field

Proximity to power power lines at site along RR ROW

Size (acres) Large flat field north of RR tracks approximately 10 acres.
South of tracks, less than 1 acre, and suitable size for direct
release only.

General topography Relatively flat

General soil type River bottom

Erosion potential Low

Flood potential and history Low

Upstream land use Agriculture

Water rights Not determined.

WATER SUPPLY

Gravity supply evaluation =~ Pumping required

Groundwater evaluation No well logs identified in area.

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS

Adjacent stream habitat Slow river section, long run type, bedload movement low to

moderate
Anadromous fish Present above site
Upland habitat type Open grassland field north of RR, some trees south of RR
Wetlands None

Permitting Considerations
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DATE(S) VISITED 1/24/91

RIVER BASIN Umatilla

SITE NAME Nolin (existing release site)

SITE LOCATI ON

County Umatilla

Road Access Directions Echo - Pendleton Hwy.South across river on asphalt road

toward Nolin. 1/2 mile on gravel road adjacent to RR tracks
on north side. North 0.2 miles to river on lane between two
hay fields/pastures.

35

River Mile

USGS1:100,000Quad Ref.  Pendleton, OR.

USGS 758' Quad Ref. Nolin, OR.

section Center SE5 Township T2N Range R30E

OWNERSHIP

Owner Name Cunningham Sheep Co.

contact Name Don Sampson, CTUIR

Contact Phone (503) 2764109

zoning

Land Use /Jurisdiction

GENERAL CHARACTERISTICS

Proximity to road 3/4 mile from paved road along good gravel road

Proximity to power 3-phase power at site for existing river water irrigation
pumping.

size (acres) Large fields (acreage not determined)

General topography Flat

General soil type Alluvial

Erosion potential Low

Flood potential and history | o w

Upstream land use Agriculture

Water rights Not determined

WATER SUPPLY

Gravity supply evaluation =~ Pumping required, no diversion structure required

Groundwater evaluation No groundwater wells identified in area.

ENVI RONMVENTAL CHARACTERI STI CS/ CONSTRAI NTS

Adjacent stream habitat Slow river section, long run type, bedload movement low to
moderate, slight backwater, deep

Anadromous fish Present above site
Upland habitat type Pasture, hay field
Wetlands None

Permitting Considerations
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DATE@ VISITED 1/24/91

RIVER BASIN Umatilla

SITE NAME Stanfield Bridge (existing release site)

SI TE LOCATI ON

County Umatilla

Road Access Directions Stanfield (N. Main Street) Highway 395 to bridge on West
Coe Ave. Site located on SW side of bridge

River Mile 23

USGS 1:100,000 Quad Ref.  Pendleton, OR.

USGS 76° Quad Ref. Stanfield, OR.

Section SESE31 Township T4N Range R29E

OWNERSHIP

Owner Name Private, unknown

Contact Name Don Sampson, CTUIR

Caontact Phone (503) 2764109

Zoning

Land Use /Jurisdiction

GENERAL CHARACTERISTICS

Proximity to road Adjacent to paved road

Proximity to power Powerlines along highway adjacent to site.

Size (acres) Estimated 1 acre available for direct release

General topography

General soil type Sandy gravel bottom land

Erosion potential Moderate near river

Flood potential and history = Moderate near river

Upstream land use Agriculture and small residential communities

Water rights not determined

WATER SUPPLY

Gravity supply evaluation =~ Pumping required, may need diversion structure , river
reach totally dewatered at times

Groundwater evaluation No wells identified in area.

ENVI RONVENTAL CHARACTERISTICS/CONSTRAINTS

Adjacent stream habitat Gravelly riffle/run, dewatered in summer

Anadromous fish Present above site
Upland habitat type Treed

Wetlands None
Permitting Considerations
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DATE(S) VISITED
RIVER BASIN
SITE NAME

SITE LOCATI ON

County
Road Access Directions

River Mile

USGS 1:100,000 Quad Ref.
USGS 7.5' Quad Ref,
Section ?
OWNERSHIP

Owner Name

Contact Name

Contact Phone

Zoning

Land Use /AJurisdiction

3/8/91
Umatilla
Echo Meadows

Umatilla

Near I-84 bridge just west of Echo; Echo Meadows Rd. off of
Coe Avenue in Riverside, heading south, then east, continue
east on gravel road where paved road turns south

24.2

Pendleton, Oregon

Stanfield, Oregon

Township ? Range ?

ODF&W
Jim Phelps, ODF&W
(503) 2762344

GENERAL CHARACTERISTICS

Proximity to road
Proximity to power

Size (acres)

General topography
General soil type

Erosion potential

Flood potential and history
Upstream land use

Water rights

WATER SUPPLY
Gravity supply evaluation

Groundwater evaluation

one quarter mile down dirt road

on site

8 acres

Relativley level agricultural land;

Very fine soils on majority of site; gravels along river
High wind erosion potential

Moderate

Agricultural and irrigation diversion immediately
upstream

Unknown

Potential 1000 foot plus line from Dillon Ditch Company
existing diversion structure; irrigation canal runs from
diversion along site, which appears to be too low for gravity
supply

N A

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS

Adj acent - habi t at

Anadromous fish
Upland habitat type

Wetlands

Gravel bar extends well out into river along site except at
very bottom end of site, next to bridge where a potential
release ramp could be developed. Private property on
upstream end of site has excellent potential release site.
Yes

Some cottonwoods and willows cover part of site with the
remainder plowed bare soil.

No

Permitting Considerations \Water rights

A-37




i

e M T L -

A-38




DATE(S) VISITED 1/17/91

RIVER BASIN Umatilla

SITE NAME Three Mile Dam (east bank, existing adult capture facility)
SITE LOCATION

County Umatilla

Road Access Directions

River Mile 3

USGS 1:100,000 Quad Ref,  Pendleton, OR

USGS 75' Quad Ref. Umatilla, OR - WA

Section Township Range
OWNERSHIP

Owner Name ODF&W, CTUIR

Contact Name Jim Phelps ODF&W or Don Sampson, CTUIR
Contact Phone (603) 276-2344 or (503) 2764199
Zoning undetermined

Land Use /Jurisdiction undetermined

GENERAL CHARACTERISTICS

Proximity to road adjacent to paved two lane road
Proximity to power 3-phase power at site

Size (acres) 2 - 3(approximate)

General topography flat, above river

General soil type Alluvial

Erosion potential Low

Flood potential and history undetermined

Upstream land use residential, commercial, agriculture
Water rights undetermined

WATER SUPPLY

Gravity supply evaluation  undetermined

Groundwater evaluation undetermined
ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat Pool above dam

Anadromous fish present below site, none above until Westland diversion
Upland habitat type

Wetlands channels with riparian vegetation below ladder
Permitting Considerations
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